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Technical Memorandum Water nd Bnvironment

SOUTH PLACER WASTEWATER AUTHORITY (SPWA) WASTEWATER AND RECYCLED
WATER SYSTEMS EVALUATION PROJECT

Subject: Trunk Sewer Hydraulic Analysis -- Final (TM No. 3b)
Prepared For: Art O'Brien — City of Roseville
Prepared by: Pete Bellows/Chris Peters — Brown and Caldwell
Reviewed by: Dave Richardson/Gisa Ju — RMC
Date: April 13, 2006
Reference: 0091-004 Task 3

1 introduction

This technical memorandum (TM) summarizes the results of the hydraulic assessment of the SPWA
collection system and the needed hydraulic improvements, using a set of assumptions and criteria for
identifying constraints in the system under conservative design conditions. The hydraulic assessment and
development of hydraulic improvements is based on the hydraulic model of trunk sewers in the SPWA
collection system. The results of the hydraulic assessment are used to develop potential capital
improvement projects. The potential projects provide SPWA with a starting point for evaluating the
magnitude of regional trunk sewer system improvements, but need to be refined with site specific field
and engineering evaluations.

The hydraulic assessment is based on the flow projections for the ultimate service area presented in TM
2b (Dry Weather Flow Projection) and TM 2¢ (Wet Weather Flow Projection).

2 Hydraulic Model Development

The development of the hydraulic model network included the development of pipeline network
information, development of pump station and force main information, selection of input nodes and
delineation of input node tributary areas.

2.1 Collection System Model

The hydraulic modeling program used for this project is HOMAP Sewer Pro, a product of MWH Soft,
Inc. This software is widely used for hydraulic analysis of collection systems. It is also being used by the
City of Roseville to model its collection system. Using the same software for this project allows the
information developed for the City’s model to be directly utilized for this model.

2.2 Model Network Development

The current network of sewer pipes for the hydraulic model includes all trunk sewers in the SPWA
member agencies service areas that are greater than or equal to 15 inches in diameter. They are included
in the hydraulic model to provide a complete analysis of the regional collection system. The current
model network is shown on Figure 1.

Approximately 83 miles of gravity trunk sewers, 3 pump stations and 4 miles of force main are included
in the current model network. The future network includes approximately 100 miles of trunk sewer pipe,
10 pump stations and 19 miles of force main. Alignments of future pipes included in the model network
were based upon USGS topographic contour data and available data from the West Roseville Specific
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Plan, and planning documents supporting development within Urban Growth Areas (UGAs) such as
Placer Vineyards, Regional University and Placer Ranch. The future model network is shown on Figure 2.
The amount of pipeline included in the model network is summarized by diameter in Table 1 (gravity
pipe) and Table 3 (force main pipe).

Table 1 — Model Network Gravity Pipe Summary

_ Diameter (in) -

" Current = . Future

6 462 462
8 8,026 8,026
10 8,264 8,264
12 11,405 21,726
15 93,622 102,540
16 8,599 8,539
18 93.644 93,573
20 4,080 4,080
21 33,527 62,190
24 32,801 41,097
27 9,608 23,655
30 26,311 33,570
33 21508 25242
36 16,631 19,618
4 30,417 33,494
48 403 4,860
63 8,629 8,629
66 11,286 11,286
72 10,867 10,867
78 5,862 5,862
90 1,082 1,082
Total 437,035 528,663

Information on the existing trunk sewers was obtained from several sources. Information on the trunk
sewers in Roseville was obtained from the City’s hydraulic model of its collection system. The City’s
hydraulic model network was based on the City’s GIS of the collection system, as-built drawings, survey
data, and discussions with City staff. Trunk sewer information for the Granite Bay (SMD-2) area was
obtained from Placer County’s sewer GIS. Record drawings were reviewed to develop the model network
in SPMUD. Manhole numbers used in the model were provided by each respective SPWA member
agency. In some instances there were duplicate manhole numbers along the borders between Roseville
and Placer County. In this case, Roseville’s manhole numbers were used. For reference, duplicate Placer
County manhole numbers are shown on the project summary tables in Attachment C.

Survey information was obtained for some missing invert and rim elevation data. The survey information
included the rim elevation and invert elevation of each connecting trunk sewer. Survey information was
also obtained at several locations to verify elevation information from other sources. In some areas, pipe
invert elevations were estimated using features within HOMAP Sewer Pro. Based on given slopes,
H,OMAP Sewer Pro can interpolate invert elevations based on elevations upstream and downstream of

2
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the pipe reaches that are missing invert data. This is a very useful modeling feature, but does not always
yield accurate elevations in the model. This is the type of data that needs to be field verified by SPWA
members as the members proceed forward to identify precise capital projects.

The current network was extended to include the proposed gravity trunk sewers and force mains serving
the future development areas in Roseville and Placer County on the west side of the 2005 Service Area
boundary. UGAs located to the west of the 2005 Service Area will require pump stations and force mains
to convey their wastewater to the SPWA treatment plants. The proposed sewers and force mains are based
on preliminary sewer alignments provided in specific plans and USGS topographic contour information.
Most UGAs and future development areas were connected (loaded) to existing trunk sewers. There are no
specific planned developments identified within the SPMUD service area at this time, and future sewer
extensions were not included in the SPMUD collection system at SPMUD’s request. The model network
for the buildout scenario is shown on Figure 2.

The industry standard Manning’s friction factor of 0.013 was assigned to each modeled pipe reach.
Manning’s friction factor is used by H,OMAP Sewer Pro to determine pipe hydraulic capacities.
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2.3 Flow Diversions

The model network includes four flow diversions which are shown on Figure 1. Three of the diversions
are located in Roseville and one diversion is located in SPMUD. H,OMAP Sewer Pro has several options
for designating the operation of flow diversions. The UPS diversion in SPMUD has movable boards that
direct all flow one direction or the other. In the hydraulic model, this diversion was simulated by putting
all flow into the 10-inch diversion pipeline (west) or into the trunk sewer downstream (south) of the
diversion. The UPS diversion only affects flow in the SPMUD system. The two diversions upstream of
the pump stations in Roseville (Old Auburn and Johnson Ranch) were simulated in the model by allowing
an amount of flow equal to the pump station capacity to divert from the trunk sewer to the pump station.
The final diversion, at manhole B06-169 in Roseville, diverts flow from the local 15-inch sewer through
the 24-inch diversion pipe, to the 33-inch trunk sewer. This diversion is controlled with a weir structure
at the manhole. According to City of Roseville field crews that investigated the diversion, approximately
70 percent of the flow is diverted to the 33-inch trunk sewer and 30 percent remains in the local sewer.
This diversion was simulated in the model in the same manner. The diversion structure at manhole B0O6-
169 is illustrated in Figure 3.
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Figure 3 — Roseville Trunk Sewer Diversion at Manhole B06-169
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2.4 Inverted Siphons

The model network has 8 inverted siphons which are shown on Figure 1. All inverted siphons have
multiple barrels. Information on the individual barrels for each siphon was obtained the City of Roseville
GIS. Flow was allocated to each barrel within H,OMAP Sewer Pro based on the cross-sectional area of
each barrel.

2.5 Pump Stations

The model of the existing trunk sewers includes three pump stations which are shown on Figure 1. Other
pump stations within the City of Roseville and Placer County that are not included in the model are not
located on trunk sewers that are 15 inches in diameter or larger. Information on the pump stations are
presented in Table 2.

Johnson Ranch and Old Auburn pump stations are located in the City of Roseville. These two pump
stations were designed to operate during peak wet weather flow events to transfer flow between trunk
sewers and alleviate downstream capacity issues. These pump stations each have two pumps and
currently operate in duty/standby mode with the standby pump operating only if the duty unit fails. 1t is
feasible for these two pump stations to operate with both pumps running, providing additional peak wet
weather pumping capacity. The City of Roseville staff has identified that these two pump stations can
operate in a lead/lag mode because the pump stations are intended to reduce the peak wet weather flow
events, and the pump stations are not needed to convey average dry weather flows. If a pump within the
pump station were to fail, it could be replaced immediately after the peak wet weather flow event, when
the pump station was shut down under normal operation. Table 2 presents the capacity of these two pump
stations with either one or both pumps operating.

Dry Creek No. 1 pump station is located in Placer County, west of the Dry Creek WWTP. This pump
station operates during dry and wet weather with three pumps in duty/standby mode. Table 2 presents the
current and buildout capacity of this pump station with two pumps operating.

Table 2 — Pump Stations and Capacity Designations

uty/Standby
25 Johnson Ranch  2@1400 gpm 2.02 3.20
26 Old Auburn 2@300 gpm 0.43 0.68
NA Dry Creek No. 1 3@1580 gpm 2.52° NA

"Pump station capacity with one pump out of service

2 Pump station capacity with both pumps operating

*Proposed pump station capacity at buildout with three 60 hp pumps (one standby) each rated at 1580 gpm. Pump station currently
has a capacity of 1.73 mgd with two 20-hp duty pumps and one standby 60-hp pump.

2.6 Force Mains

Each pump station has an associated force main. Force main information is summarized in Table 3. The
force mains are identified by their associated pump stations. The capacity of the force mains is based on a
maximum flow velocity of 7 fps. The force main analysis does not include evaluation of hydraulic
transients.
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Table 3 — Force Mains

Seme et g Diameter

" 'FacilityNo.  FacilityName =~ (in) o (f)
25 Johnson Ranch 12 3886 3.55
26 Old Auburn 8 3,358 1.58
NA Dry Creek No. 1 16 14,100 6.31

2.7 Input Nodes

The model network contains input nodes at locations where flow is added to the model. Input nodes were
located at each manhole in the model network. The amount of flow at the input nodes is based on the
number of surrounding parcels and their land use designation. Parcels were generally assigned to the
nearest pipe network input node using the Load Allocator feature within HyOMAP Sewer Pro. The
assignments were modified to account for the network of smaller diameter sewers that are not included in
the model network. Each parcel in the model database has a corresponding input node associated with it.

Input nodes were also selected for future development areas, large point sources and UGAs that will
contribute wastewater to the regional system. Most new developments, large point sources and UGAs in
the eastern portion of regional service area were connected to the existing model network. New
developments to the west of the 2005 Service Area boundary were connected to the proposed trunk
sewers indicated in the future trunk sewer network. The input nodes that receive wastewater flow from
these UGAs are indicated on Figure 4.

The HP and NEC point sources were loaded as indicated on Figure 4. For the buildout scenario at NEC,
1.0 mgd must be diverted from the NEC site south to the 30-inch trunk sewer along Foothills Road, south
of Pleasant Grove Blvd. This will eliminate the potential for overloading the existing NEC sewer
connection.
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3 Evaluation Criteria

This section summarizes the criteria for evaluating the capacity of the existing sewer system and for
sizing relief sewer facilities, as potential capital projects. The criteria will be used to evaluate results of
the hydraulic model.

3.1 Flows

The hydraulic performance assessment is performed using current and buildout wet weather flows. Peak
wet weather flows include base sanitary flow, dry season and wet season groundwater infiltration (GWT)
and rainfall dependent infiltration and inflow (RDI/I). A diurnal curve is applied to base sanitary flow to
simulate the changes in base sanitary flow through a day. Base sanitary flows, defined in the Dry
Weather Flow Projection TM (No. 2a), were applied in the model based on land use and the unit flow
factors presented in Table 4.

Table 4 — Average Dry Weather Unit Flow Factors

Trunk Sewer,
alyses Unit
Land Use Designatio Flow Factor!

Commercial gpd per acre 800
Heavy Industrial gpd per acre k 300
k‘Light Industrial ' gpd per acre 800
Mixed Use gpd per acre 2160
Public/Quasi-Public gpd per acre 620
‘Schools gpd per acre 160
Residential 1 DU gpd per DU 180
'Residential 2 DU ~ gpd per DU 180
Residential 3 DU gpd per DU 180
Residential Multiple DU? gpd per acre 1,920
Open Space gpd per acre 0
Parks > 10 Acres gpd per acre ‘ 10
Vacant gpd per acre 0

Does not include an allowance for dry season GWI. Dry and wet season GWI are
applied on an area-specific basis.
?The proposed Residential Multiple DU unit flow factor can also be represented as 130
gpd per DU.

10
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Dry season GWI, defined in the Dry Weather Flow Projection TM (No. 2a), was applied spatially in the
model to areas upstream of the permanent flow monitor sites as shown in Table 5. Dry season GWI was
not applied to parks, open space, or Union Pacific Railroad property.

Table 5 — Dry Season GWI| Rates

~ GWIRate

Pleasant Grove Pleasant Grove WWTP Flow Monitor Roseville 0 gpd/acre
Pleasant Grove  North Roseville Flow Monitor SPMUD 0 gpd/acre
Pleasant Grove  Sunset Industrial Park ; Placer County 0 gpd/acre
Dry Creek Dry Creek WWTP Flow Monitor Roseville 20 gpd/acre
Dry Creek Springview Flow Monitor SPMUD 210 gpd/acre
Dry Creek Highlands Flow Monitor SPMUD 0 gpd/acre
Dry Creek Strap Ravine Flow Monitor Placer County 120 gpd/acre
Dry Creek Old Auburn Flow Monitor Placer County 350 gpd/acre

Wet season GWI, defined in the Wet Weather Flow Projection TM (No. 2¢), occurs in addition to the dry
season GWI. Based on the results of this analysis, a wet season GWI rate of 200 gpd/acre was applied to
developed parcels in the Dry Creek watershed. A wet season GWI rate of 100 gpd/acre was applied to
developed parcels in the Pleasant Grove watershed. Wet season GWI was not applied to parks, open
space, or Union Pacific Railroad property.

Design RDI/I is based on a 10-year 24-hour synthetic rainfall pattern that occurs across the entire service
area. RDI/I flows are dependent on several factors including rainfall amount. RDI/I flows are typically
projected using a design storm event. For this project, a 10-year, 24-hour design storm was chosen to
project peak wet weather flows in the model. Note: This is the design condition adopted by Sacramento
County and recently required by the Central Valley Regional Water Quality Control Board in an order
(official document adopted by the Board) to the City of Folsom. The design storm hyetograph was
developed utilizing Table 5-A-1 (elevation (h) = 150 feet) from the Placer County Flood Control and
Water Conservation District Stormwater Management Manual (September 1, 1990). The peak rainfall
hour was set at 6 a.m. so that the peak RDI/I response (which would normally occur about 1-2 hours after
the rainfall for a typical basin) roughly coincides with the peak hour of the dry weather profiles to give a
conservative flow response in the collection system. Further discussion on design flows is presented in
the Wet Weather Flow Projection TM (No. 2¢).

3.2 Pipe Network

Existing gravity sewers are evaluated primarily by the amount of surcharge that occurs within them under
peak wet weather conditions. Hydraulic capacity, defined as the ratio of the peak flow in the pipe divided
by capacity of the pipe, is used as a secondary evaluation criterion to develop relief sewer improvement
projects. Additional pipe network evaluation criteria are provided below.

3.2.1 Surcharge

Gravity sewers are evaluated to identify areas with surcharge. Surcharge occurs when the hydraulic
gradeline is above the crown of the pipe, indicating that the pipe would be flowing under pressure during

11
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surcharge conditions. The study area is anticipating significant growth in the future, so a conservative
evaluation criterion of “no surcharging” was selected. Relief sewers would be considered as the potential
capital project to eliminate surcharging under peak wet weather flow conditions.

The exception to this criterion is surcharging that is the result of “backwatering” from larger diameter
pipes into smaller diameter pipes. Typically, at junctions between larger diameter and smaller diameter
pipes, the crowns of the pipes are matched to avoid “backwatering”. However, some pipe invert
information that was used to develop the hydraulic model indicates that the crowns may not be matched at
all junctions. In these cases, constructing relief sewers would not alleviate the “backwatering caused”
surcharging.

3.2.2 Capacity

Existing sewers are also evaluated to identify hydraulic bottlenecks. Bottlenecks occur when the peak
flow exceeds the calculated hydraulic capacity of an individual pipe reach. The modeling software
program H,OMAP Sewer Pro is used to determine the capacity of the existing and proposed gravity sewer
lines. H,OMAP Sewer Pro compares the calculated capacity of each pipeline to the peak flow and flags
sewer reaches which have capacities that are less than the peak flows.

3.3 Pump Stations

Typically, pump stations need rated capacities that match or exceed the peak hourly wet weather flow
(PWWF) for current and future conditions. The existing Old Auburn and Johnson Ranch pump stations
divert some of the peak flow from the sewers where they are located. After discussions with the City, it
was decided to allow these pump stations to be modeled to operate as peak wet weather pump stations
with two pumps operating in a lead/lag mode (no standby pump). This criterion, rather than rating their
capacity with one pump operating will be used to evaluate current and buildout PWWF projections. In
contrast, the Dry Creek No. 1 pump station operates at all times and will be evaluated with the first and/or
second pump operating and the third pump considered a standby pump that only operates if one of the
duty pumps fails.

Additional detailed hydraulic assessments including surge analysis and field testing of actual pump
capacities is beyond the scope of this System Evaluation.

3.4 Force Mains

The maximum velocity criterion for force mains is 7 feet per second (fps). Additional assessment of force
mains, including surge analysis, is beyond the scope of this System Evaluation. The maximum velocity
criterion is considered as an approximate indicator of the need to perform further assessment of a force
main (if the criterion were exceeded under design conditions, for example).

4 Hydraulic Model Results

This section presents the results of the hydraulic modeling. The hydraulic evaluation of gravity sewers
utilized the model network and the current and buildout PWWF projections developed for this study.

4.1 Current Gravity Sewer Evaluation

The results of the gravity sewer hydraulic analysis under current PWWF conditions are presented on
Figure 5. The current land use scenario is defined in the Existing and Buildout Land Use TM (No. 1b)
and consists of the parcels connected to the system as of June 2004. This figure identifies manholes in the
trunk sewer network with surcharging and where the peak wet weather flows exceed the calculated
capacities of the pipelines using Manning’s equation in the model. Sewer profiles illustrating the
hydraulic grade line at the time of PWWF are included in Attachment A.

12
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Both hydraulic capacity deficiencies and backwater surcharging occurred under current PWWF
conditions in a limited number of locations. Under current PWWF conditions, notable hydraulic capacity
surcharging occurred in three general areas. Each of these areas is shown in Figures 5. Additional
discussion on each of these pipe reaches is presented in the following sections.

The tigures also show other surcharging and capacity issues that arise under current peak flow conditions
but which are not included in the areas of concern discussed above. The surcharging is caused by
backwatering and the capacity issues are localized and minimal. A number of these areas are
immediately upstream of the inverted siphons. Gravity sewer improvements (or other substantial capital
projects) are not needed to address these issues.

4.1.1 Area A - Placer County SMD-2

Area A is located upstream of the Old Auburn permanent flow monitoring site in Placer County. This 15-
inch trunk sewer serves the southern portion of Granite Bay. Four of these pipe reaches surcharge for a
period of approximately 1 hour during the current PWWF scenario.

4.1.2 Area D — Roseville

Area D is located in the Dry Creek WWTP basin in Roseville, east of Interstate 80. This 15-inch trunk
sewer serves a portion of southeast Roseville and parallels the existing SPWA trunk sewer. There are no
interconnects between the two sewers. Eleven of these pipe reaches surcharge for a period of
approximately 4 hours during the current PWWF scenario. This surcharging can be eliminated if 0.9 mgd
of PWWF is diverted to the adjacent 33-inch trunk sewer pipe. This diversion scenario is feasible as long
as the Old Auburn pump station continues to divert PWWF from this trunk sewer network, which is
planned for now and in the future.

4.1.3 Area E — Roseville

Area E is located in the Pleasant Grove WWTP basin in Roseville, along McAnally Road. This 15 and
18-inch trunk sewer serves a portion of western Roseville. Thirteen of these pipe reaches surcharge for a
period of approximately 1 hour during the current PWWF scenario. Flow monitoring data indicated that
this area had one of the highest rates of RDI/I in the SPWA service area. Modeling results indicated that
this surcharging is solely attributable to the high 1/1 levels. The surcharging was eliminated when model
run scenarios were completed with more typical I/l rates for this area. Roseville sewer operations staff
indicated that a manhole may have been missing its cover in this area during the flow monitoring period
and that the RDI/I rates may be inflated. City staff also commented that this area has not had historical
hydraulic capacity issues. The City should perform an additional investigation in this area prior to
considering the construction of relief sewers.

4.1.4 Area K - Roseville

Area K is located in the Dry Creek WWTP basin in Roseville. Area K has several inverted siphons and
flat reaches of pipe that cause minor surcharging during current PWWF conditions. No improvement
project is needed.

4.2 Buildout Gravity Sewer Evaluation

The results of the gravity sewer hydraulic analysis under buildout PWWF conditions are presented on
Figure 6. The buildout land use scenario is defined in the Existing and Buildout Land Use TM (No. 1b).
This figure identifies manholes in the trunk sewer network with surcharging and where the peak wet
weather flows exceed the calculated capacities of the pipelines using Manning’s equation in the model.
Sewer profiles illustrating the hydraulic grade line at the time of PWWF are included in Attachment B.
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Both hydraulic capacity deficiencies and backwater surcharging occurred under buildout PWWF
conditions in a limited number of locations. Under buildout PWWEFE conditions, pipe reaches in 13 areas
are projected to surcharge. Each of these areas is shown in Figure 6. Additional discussion on each of
these pipe reaches is presented in the following sections.

The figures also show other surcharging and capacity issues that arise under current and future peak flow
conditions but which are not included in the areas of concern discussed above. The surcharging is caused
by backwatering and the capacity issues are localized and minimal. A number of these areas are
immediately upstream of the inverted siphons. Gravity sewer improvements (or other substantial capital
projects) are not needed to address these issues.

4.2.1 Area A — Placer County SMD-2 and Roseville

Area A is located upstream of the Old Auburn permanent flow monitoring site in Placer County. This 15-
inch trunk sewer serves the southern portion of Granite Bay and the extreme southeast corner of
Roseville. Thirteen pipe reaches in this area experience surcharging up to 3 feet for approximately 18
hours due to hydraulic capacity deficiencies for the buildout PWWF scenario.

4.2.2 Area B1 - Placer County SMD-2

Area B1 is located upstream of the Johnson Ranch pump station in Placer County. This 15 and 18-inch
trunk sewer serves the northern portion of Granite Bay. A hydraulic analysis was performed in this area
both with and without the SMD-3 UGA.

When a PWWF input of 1.85 mgd from the SMD-3 UGA is introduced into the model on this trunk
sewer, fifty pipe reaches experience surcharging up to 4 feet for approximately 19 hours due to hydraulic
capacity deficiencies. There are no hydraulic capacity deficiencies in this area if the SMD-3 UGA were
not connected to the SPWA system for the buildout scenario. In a separate study, Placer County
evaluated whether holding peak wet weather flows at the current SMD-3 WWTP would affect the SMD-2
trunk sewer. This study showed that a controlled release of 0.5 mgd from SMD-3 into SMD-2 would not
adversely affect the trunk sewers in Area B1.

4.2.3 Area B2 — Roseville

Area B2 is located in Roseville upstream of the Johnson Ranch pump station and downstream of Area Bl
and Area C. This 15 and 21-inch trunk sewer serves the northern portion of Granite Bay and a small area
of Roseville. Nine pipe reaches in this area experience surcharging up to 11 feet for approximately 17
hours due to hydraulic capacity deficiencies for the buildout PWWF scenario. The surcharging in area B2
is caused by the proposed SMD-3 UGA and approximately 2700 acres of future development in Placer
County and SPMUD that is loaded into the trunk sewer model upstream of Area C, which is tributary to
Area B2. SPMUD has commented that some of this future development area may ultimately remain on
septic tank service. For the buildout growth scenario (including SMD-3 UGA and approximately 2700
acres of future development in Placer County and SPMUD) a 24-inch replacement sewer is needed to
resolve hydraulic capacity deficiencies. Without SMD-3, nine pipe reaches in this area experience
surcharging up to 7 feet due to the future development in Placer County and SPMUD upstream of Area C
and hydraulic relief is still needed. Without SMD-3 and the 2,700 acres of future development in Placer
County and SPMUD, the two 15-inch pipe reaches (bottleneck downstream of the 18-inch and upstream
of the 21-inch) surcharge less than two feet in pipes over 23 feet deep. These 15-inch pipe diameters are
suspicious and should be investigated. However, no improvement project is needed for this deficiency.

4.2.4 Area C - Placer County SMD-2

Area C is tributary to Area B2 and is located along the Roseville City boundary. This 15-inch trunk sewer

currently serves the northern portion of Granite Bay and a small area of Roseville (several parcels).

Future development tributary to Area C includes the Placer UGA (very low density development) and
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approximately 2,700 acres of additional development within the 2005 Service Area in Placer County and
SPMUD. This trunk sewer currently serves approximately 600 acres. SPMUD commented that some of
this area may ultimately remain on septic tank service. Sixteen pipe reaches in this area experience
surcharging up to 4 feet for approximately 18 hours due to hydraulic capacity deficiencies for the buildout
PWWF scenario as a result of connections in Placer County and SPMUD. If these 2,700 acres of
additional development are not loaded to the trunk sewer in Area C there is only minor surcharging (0.60
ft) for one flat pipe segment that is approximately 22 feet deep. No improvement project is needed for
this deficiency.

4.2.5 Area D — Roseville

Area D is located in the Dry Creek WWTP basin in Roseville, east of Interstate 80. This 15-inch trunk
sewer is a local Roseville sewer and only serves a portion of southeast Roseville. Nineteen pipe reaches
in this area experience surcharging up to 5 feet for approximately 4 hours due to hydraulic capacity
deficiencies for the buildout PWWF scenario. This surcharging can be eliminated if 1.1 mgd of PWWF is
diverted to the adjacent 33-inch SPWA trunk sewer pipe. This diversion scenario is feasible as long as
the Old Auburn pump station continues to divert PWWF from this trunk sewer network, which is
currently planned.

4.2.6 Area E — Roseville

Area E is located in the Pleasant Grove WWTP basin in Roseville, along McAnally Road. This 15 and
18-inch trunk sewer serves a portion of western Roseville. Fourteen pipe reaches in this area experience
surcharging up to 6 feet for approximately 2 hours due to hydraulic capacity deficiencies for the buildout
PWWF scenario. Flow monitoring data indicated that this area had one of the highest rates of RDI/I in
the SPWA service area. Modeling results indicated that this surcharging is solely attributable to the high
I/l levels. The surcharging was eliminated when model runs were completed with more typical I/ rates
for this part of Roseville. Also, Roseville sewer operations staff indicated that a manhole may have been
missing its cover in this area during the flow monitoring period and that the RDI/I rates may be inflated.
City staff also commented that this area has not had historical hydraulic capacity issues. The City should
perform an additional investigation in this area prior to considering the construction of relief sewers.

4.2.7 Area F — Roseville

Area F is located in the Dry Creek WWTP basin in Roseville. This 15-inch trunk sewer serves a portion
of Roseville and SPMUD. Five pipe reaches in this area experience minor surcharging during the
buildout PWWF scenario with the hydraulic grade line less than two feet above the crown of the pipe (but
16 feet below grade). The hydraulic deficiencies are attributed four sections of flat pipe. The pipe is
approximately 18 feet deep in the area of surcharge and there is no risk of overflow for the design
PWWEF. No improvement project is needed.

4.2.8 Area H1, H2, H3 and H4 - SPMUD

A significant number of pipe reaches in Areas H1, H2, H3 and H4 of SPMUD experience surcharging due
to inadequate hydraulic capacity for the buildout PWWF scenario. Area H1 is an existing 15-inch trunk
sewer that experiences up to six feet of surcharge for a period of 9 hours for the buildout PWWEF. Area
H2 is an existing 12 and 15-inch trunk sewer that experiences up to 13 feet of surcharge for a period of 20
hours for the buildout PWWF. Area H3 is an existing 24, 27 and 30-inch trunk sewer that experiences up
to 3 feet of surcharge for a period of 13 hours for the buildout PWWF. Area H4 is an existing 18-inch
trunk sewer that experiences up to 2 feet of surcharge for a period of 8 hours for the buildout PWWF.

According to SPMUD, these deficiencies are consistent with the results of their current wastewater
collection system master plan. SPMUD will be identifying appropriate projects to relieve these sewer
deficiencies separately.
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4.2.9 Areal — Roseville

Area | is located in the Dry Creek WWTP basin in Roseville. Area I has very minor surcharging with the
hydraulic gradeline at, or just above, the crown of the pipe. No improvement project is needed.

4.2.10 Area J — Placer County SMD-2

Area J is located in the Dry Creek WWTP basin in Placer County. Area J has very minor surcharging
with the hydraulic gradeline at, or just above, the crown of the pipe. No improvement project is needed.

4211 Area K — Roseville

Area K is located in the Dry Creek WWTP basin in Roseville. Area K has several inverted siphons and
flat reaches of pipe that cause minor surcharging. No improvement project is needed.

4.2.12 Area L — Roseville

Area L is located in West Roseville. The proposed 18-inch and 24-inch pipe reaches from the intersection
of Phillip Road and Westside Drive to the existing 36-inch stub at the PGWWTP influent junction
structure are undersized for PWWEF. The hydraulic deficiencies are attributed to the additional flow input
into the West Roseville collection system from Creekview, Regional University, and Curry Creek UGAs.
To carry the projected PWWF, these pipe reaches should be increased in size from 18-inches to 30-inches
and 24-inches to 36-inches. The existing 36-inch stub out of the PGWWTP influent junction structure
has is sufficiently sized to convey flow from the West Roseville Specific plan and Creekview, Regional
University and Curry Creek UGAs.
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4.3 Pump Station and Force Main Evaluation

The results of the pump station and force main hydraulic analysis under current and buildout PWWF
conditions are presented in Table 6 and Table 7. Capacity issues with pump stations are determined by
comparing the pump station capacities with the current and buildout PWWF. The capacities of the pump
stations and force mains are based on information summarized in Table 2 and Table 3. All three pump
stations and their associated force mains have capacity to meet the buildout PWWF. Buildout PWWF at
Dry Creek No. 1 pump station is approximately 30 percent lower than values published in the Dry Creek
West Placer Facilities Plan prepared by The Spink Corporation in November 1999. This difference is
likely attributed to the new flow projection criteria utilized for this evaluation.

Table 6 — Pump Station Hydraulic Assessment

25 Johnson Ranch 2.02 3.20 0.00* 2.50°

26 Old Auburn 0.43 0.68 0.00* 0.68°
NA Dry Creek No. 1 2.52° NA 0.14° 1.77

"Pump station capacity with one pump not operating

ZPump station capacity with both pumps operating

3Proposed pump station capacity at buildout with three 60 hp pumps (one standby) each rated at 1580 gpm. Pump station currently
has a capacity of 1.73 mgd with two 20-hp duty pumps and one standby 60-hp pump.

“‘Downstream trunk sewer can adequately convey current PWWF

*Buildout PWWF determined by identifying the amount of PWWF above the capacity of the downstream trunk sewers

*This is based on connected parcels in June 2004. Actual flow metering in October 2005 suggests Average Day Weather Flow may
be as high as 0.13 mgd, which would translate to and estimated Current Peak Wet Weather flow of 0.3 mgd.

Table 7 — Force Main Hydraulic Assessment

26 Old Auburn "I .58 0.68 0.68
NA Dry Creek No. 1 6.31 1.73 3.29"

! Includes PWWF from the proposed Dry Creek Pump Station No. 2 which will share the common force main. Dry Creek
Pump Station No. 2 service area includes Shed B of the Placer Vineyards Specific Plan service area. See Section 5.4
for further discussion.

4.3.1 Current PWWF Conditions

For current PWWF, the Old Auburn and Johnson Ranch pump stations have adequate capacity because
the downstream trunk sewer systems have adequate capacity and flow is not diverted to the pump
stations. The Dry Creek pump station has a current capacity of 1.73 mgd because it has not been
expanded to serve buildout conditions. This is adequate to meet the current PWWF of 0.14 mgd. The
force mains for all three pump stations have adequate capacity for current PWWF scenarios.

4.3.2 Buildout PWWF Conditions

For buildout PWWF (including the SMD-3 UGA), the Old Auburn and Johnson Ranch pump station
capacities with one pump operating are inadequate. However, the pump stations have adequate capacity

if operated with two pumps in lead/lag mode. The force mains also have adequate capacity for the current
19



SOUTH PLACER WASTEWATER AUTHORITY (SPWA) WASTEWATER AND RECYCLED WATER SYSTEMS
EVALUATION PROJECT

Trunk Sewer Hydraulic Analysis

and buildout PWWF scenarios. Without the SMD-3 UGA, the Johnson Ranch pump station can operate
with one pump and still meet the PWWF conditions.

The Dry Creek No. 1 pump station also has adequate capacity to meet the buildout PWWF scenario.
However, this pump station may need to be upgraded as outlined in the Dry Creek facility plan to meet
flow projections for the buildout condition. It is possible that these pumps may not need to be as large as
originally planned. The buildout PWWF for the Dry Creek No. | pump station is 1.77 mgd versus the
design capacity of 2.52 mgd. The force mains for all three pump stations (Old Auburn, Johnson Ranch
and Dry Creek No. ) have adequate capacity for the buildout PWWF scenarios. It appears that the
existing 16-inch force main serving Dry Creek No. 1 pump station may have enough capacity (without
exceeding the 7 fps maximum velocity criteria) to serve all four pump stations that will eventually serve
the West Dry Creek service area. However, due to the complex hydraulics associated with four pump
stations sharing a common force main, a detailed hydraulic analysis should be performed prior to
selecting this alternative.

5 Improvement Projects

This section describes the criteria used for developing and pricing hydraulic capacity improvement
projects in the regional and regional partners’ collection system. Thirteen projects have been identified to
(1) address hydraulic deficiencies by potential improvements to existing facilities or by diverting flow,
and (2) to extend service to new development.

5.1 Criteria

Criteria were identified for developing potential improvements to the collection system to accommodate
current and future flows.

5.1.1 New Replacement Sewers

New replacement sewers are provided to increase hydraulic capacity and to eliminate capacity-related
surcharging. New sewers are sized to replace the existing sewer with a larger diameter sewer.

5.1.2 Minimum size

New replacement sewers will be sized so that the peak hourly flow rate in the replacement sewer will not
exceed the full pipe capacity.

5.1.3 Slope

New replacement sewers are developed using the slope of the existing sewer or associated sewers. The
slopes of the new sewers are constrained by the upstream and downstream invert elevations of the
existing sewers. The flow velocities in the new sewers may be less than typical design standards due to
the constraint of the existing invert elevations.

5.1.4 Pump Stations

New pump stations have been sized with one or more duty pumps and one pump operating in a standby
mode (as opposed to the wet weather peaking pump stations). Duty/standby pump station operations are
typical for wastewater pumping stations to prevent a sewer overflow in the event that the duty pump fails.
The determination of the number of duty pumps will be made during the project design phase (subsequent
to the system evaluation).

The existing Old Auburn and Johnson Ranch pump stations only operate during peak flow events and

only to divert some of the peak flow from where they are located. After discussions with the City staff, it

was decided to identify the operating criteria for these pump stations so that they operate as peak wet
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weather pump stations with capacity defined as “both pumps in a lead/lag mode (no standby pump)”.
These criteria will be used to determine if capacity improvements are required.

5.2 Capital and Construction Costs

Capital and construction costs presented in this TM represent preliminary cost estimates of the costs to
plan and engineer projects, and the materials, labor and services necessary to build the proposed projects.
The cost estimates are indicative of the cost of construction in the study area. In considering cost
estimates, it is important to realize that changes during final design, as well as future changes in the cost
of material, labor and equipment, will cause comparable changes in the estimated costs. Construction
cost data given in this report is not intended to represent the lowest prices that can be achieved, but rather
it is intended to represent planning-level estimates for budgeting purposes.

The unit capital costs for gravity sewer and force main pipeline construction were developed based on the
sewer pipeline replacement costs shown in Tables 2-3 and 2-6 of the City of Roseville Infrastructure
Rehabilitation Plan (April 2003). These costs were developed from recent projects in the City of
Roseville and include allowances for engineering and administration (including construction
management).  The unit capital costs have been adjusted by approximately 8 percent for increasing
construction cost considerations since April 2003. Costs for construction of new large diameter sewers
would significantly increase if extensive utility relocation and traffic control were required. Pipeline unit
capital costs are presented in Table 8.

Pump station capital and construction costs are based on cost curves from Pumping Station Design,
Second Edition by Robert L. Sanks. This reference book is an industry standard for pump station design.
There is no capital cost associated with changing operating modes/capacity definitions of the Old Auburn
and Johnson Ranch pump stations.

Capital costs were increased by 30 percent to account for contingencies. A contingency allowance is
appropriate given the planning level of the capital cost estimates and provides a conservative cost
estimate that is suitable for budgeting purposes.
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Table 8 —Pipe Unit Capital Costs (ENR CCI Value = 8435)

_ Pipe.

S ... .. Replacement Cost'
Diameter - .. ... ... .. - Pipe P . ; ;
(in) - Conveyance  Material' ~$/ft  $/dia-inch
8 ~ Graity VvCP 164 21
' 8 Force Main‘ PVC 120 15
o Sraity o e o
k 10 Force Main : PVC 150 N 1'5‘
12 Gravity  VCP 248 21
15 Gravity ~ VCP 292 19
16 " Force Main PVC 204 . 14
18 - Gravity VCP 330 18
’ 20 Force Main P\/C k260 ' 13'
b Camity e - s
2 Gravity VCP 415 17
24 Fo‘rce Main , PVC 312 13
27 Gravity ~ VCP 437 16
30 Gravity VCP 454 15
30 Force Main PVC 360 12
33  Gravity vep 463 14
36 Gravity vCP 505 14
42 Gravity vCP 544 13
48 Gravity RCP 622 13
60  Graviy RCP 713 12
66 Gravity RCP 713 11
72 Gravity RCP 778 11

Includes allowance for engineering and administration (including construction management)
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5.3 Projects for Existing Facilities (Part 1)

The proposed improvements to the existing collection system are shown on Figure 7. Improvements were
developed to address the hydraulic deficiencies discussed above and to prevent capacity-related
surcharging in the improved collection system. This Section (Part 1) does not include projects that are
attributed to the SMD-3 UGA and approximately 2,700 acres of future development in Placer County and
SPMUD within the 2005 Service Area that is tributary to Area C.

The improvement projects and their estimated CIP Budgetary Cost estimates (with a 30 percent
contingency included) are summarized in Table 9 and Attachment C. Prior to constructing these projects,
flow monitoring and other site specific investigations should be conducted on the critical line segments to
validate and refine the model results. The entity with Primary Responsibility for the specific improvement
project is indicated in Table 9 and the project headings listed below. “Placer County” refers to
development within Placer County SMD-2.

5.3.1 Improvement Project 1 — Area A (Primary Responsibility: Placer
County)

An 18-inch replacement sewer is needed to improve the hydraulic deficiencies identified in Area A
through the hydraulic modeling process. Redirecting flow to another trunk sewer is not feasible. This
project extends 5,000 feet from manhole B11-16 to A08-156. This project is located in an existing sewer
easement between Roseviile Parkway and Sierra College Boulevard and a new alignment may be
necessary. To conservatively estimate the cost of this new alignment without undertaking site specific
investigations, the length of this project was increased by 50 percent over the current deficient length to
develop a higher cost estimating allowance. The determination of the new alignment will be made during
design.

5.3.2 Improvement Project 5 — Area D (Primary Responsibility: Roseville)

A diversion manhole structure is needed to improve the hydraulic deficiencies identified in Area D. This
structure should divert approximately 1.1 mgd of PWWF at manhole B06-313 to the existing 33-inch
SPWA trunk sewer. This project is located near the intersection of Oak Ridge Drive and Caloma Way in
an existing sewer easement along Linda Creek. This diversion structure will improve the hydraulics in
this area because, and only because the Old Auburn Pump Station is planned by the City to operate as
specified in Section 4, with corresponding capacity ratings.

5.3.3 Improvement Project 6 — Area E (Primary Responsibility: Roseville)

An additional investigation is needed in Area E prior to the construction of any replacement sewer. This
project extends 4,000 feet from manhole D03-100 to D02-353. This project is located in the McAnally
Road street right-of way and a sewer easement south of Pleasant Grove Road.  Additional investigation
is needed due to the uncertainty in the flow monitoring data at this site. This was previously discussed in
the current and buildout gravity sewer evaluation (Section 4). The additional investigation should include
the following items:

e Flow monitoring during the wet season at Basin 7 as identified in the Wet Weather Flow
Projection TM (No. 3b).

¢ Elevation survey of approximately 18 manhole inverts between manholes D03-100 to D02-353 to
confirm pipe slopes.

s Visual surcharge checks of the pipes in question during heavy rainfall.

RDI/I reduction to levels seen in adjacent sewer basins would also eliminate the need for this
improvement project. As a last resort, if the additional investigations did not eliminate the basis of the
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hydraulic deficiencies identified by the modeling, a 21-inch replacement sewer would be needed to
improve the hydraulic deficiencies identified in Area E. For contingency planning purposes, the cost for
this project is included in Table 8.

5.3.4 Improvement Project 7 — Area L (Primary Responsibility: Regional
University UGA and Curry Creek UGA)

This project extends from the intersection of Phillip Road and Westside Drive to the existing 36-inch pipe
stub that connects with the influent junction structure at Pleasant Grove WWTP. The deficient sewers in
Area L have been designed and will be constructed in early 2006. The deficiencies identified in the
model can be corrected if 30-inch and 36-inch pipe is constructed in lieu of the planned 18-inch and 24-
inch trunk sewer. Another option is to route the Regional University force main directly to the 36-inch
pipe that connects with the influent junction structure. This 36-inch stub is sufficiently sized to convey
PWWF from the West Roseville Specific Plan area and Creekview, Regional University and Curry Creek
UGAs.

5.3.5 Improvement Project 8 — Area H1, H2, H3 and H4 (Primary
Responsibility: SPMUD)

Improvement projects in SPMUD have not been developed at the request of SPMUD and a cost is not
provided in Table 8. SPMUD will be identifying appropriate projects to relieve these sewer deficiencies
separately.

Table 9 — Existing Facility Project Summary (Part 1)*

Estimated  Proposed

Sl Capital : = CIP Budget

UnitCost =~ Cost - Cost'

1-Area A Placer County 18-inch 7 5007 If 330 2,475,000 3.218,000

. Gravity ;
Project 1 Subtotal o 2,475,000 3,218,000
' . Diversion ‘

5- Area D Roseville Structure 1 ea 30,000 30,000 39,000

Project 5 Subtotal ; ; 30,000 39,000

6- Area E? Roseville 21-inch 4.000 If 363 1452,000 1,888,000

- Area Gravity ) ; 94 009,

Project 6 Subtotal 1,452,000 1,888,000
Regional Univ. UGA 30-inch

7- Area L Curry Creek UGA Gravxty 1,500 If 454 681,000 885,000
36-inch

Gravity 3.000 If 505 1,515,000 1,970,000

Project 7 Subtotal 2,196,000 2,855,000

Total Cost 6,153,000 8,000,000

Yincludes 30 percent contingency

ZIncludes 50 percent allowance for alternative alignment

® This project needed only if additional investigation identifies it as a necessary project

® This Table does not include Projects 2, 3 and 4 which are solely attributed to the SMD-3 UGA and approximately 2,700 acres of
future development in Placer County and SPMUD within the 2005 Service Area. These projects are included in Section 5.4.
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5.4 Projects for Existing Facilities (Part 2)

The proposed improvements to the existing collection system are shown on Figure 7. Improvements were
developed to address the hydraulic deficiencies discussed above and to prevent capacity-related
surcharging in the improved collection system. This Section (Part 2) only includes projects that are
attributed to the SMD-3 UGA and approximately 2,700 acres of future development in Placer County and
SPMUD within the 2005 Service Area that is tributary to Area C.

The improvement projects and their estimated CIP Budgetary Cost estimates (with a 30 percent
contingency included) are summarized in Table 10 and Attachment C. Prior to constructing these
projects, flow monitoring and other site specific investigations should be conducted on the critical line
segments to validate and refine the model results. The entity with Primary Responsibility for the specific
improvement project is indicated in Table 10 and the project headings listed below. ‘“Placer County”
refers to development within Placer County SMD-2.

5.4.1 Improvement Project 2 — Area B1 (Primary Responsibility: SMD-3
UGA)

Based on the model results discussed in Section 4, a 21-inch replacement sewer is needed to improve the
hydraulic deficiencies identified in Area B1. Redirecting flow to another trunk sewer is not feasible.
These deficiencies are solely attributed to the SMD-3 UGA and this project is not needed if the flow from
SMD-3 was limited to 0.5 mgd (storage scenario).

Area B1 extends 18,000 feet from manhole E14-05 to B08-042. This project is located upstream of the
Johnson Ranch Pump Station in an existing sewer easement and in the Douglas Boulevard street right-of
way; a new alignment may be necessary. To estimate the cost of this new alignment, the length of this
project was increased by 50 percent over the current deficient length to develop a higher cost estimating
allowance. The determination of the new alignment will be made during design.

5.4.2 Improvement Project 3 — Area B2 (Primary Responsibility: Placer
County, SMD-3 UGA and SPMUD)

A 24-inch replacement sewer is needed to improve the hydraulic deficiencies identified in Area B2.
Redirecting flow to another trunk sewer is not feasible. These deficiencies are attributed to the SMD-3
UGA and approximately 2,700 acres of future development in Placer County and SPMUD within the
2005 Service Area. This project is not needed if flows from SMD-3 and the future growth areas within
Placer County and SPMUD (upstream of Area C) were directed elsewhere.

Area B2 extends 3,000 feet from manhole B08-042 to B07-405. This project is located upstream of the
Johnson Ranch Pump Station in an existing sewer easement and a new alignment may be necessary. To
estimate the cost of this new alignment, the length of this project was increased by 50 percent over the
current deficient length to develop a higher cost estimating allowance. The determination of the new
alignment will be made during design.

5.4.3 Improvement Project 4 — Area C (Primary Responsibility: Placer
County and SPMUD)

A 21-inch replacement sewer is needed to improve the hydraulic deficiencies identified in Area C.
Redirecting flow to another trunk sewer is not feasible. These deficiencies are attributed to 2,700 acres of
future development in Placer County and SPMUD within the 2005 Service Area. This project is not
needed if flow from the 2,700 acres of future development in Placer County and SPMUD within the 2005
Service Area was directed elsewhere. This project extends 6,000 feet from manhole E9-09 to B08-042.
This project is primarily located in the Sierra College Boulevard and Cavitt Stallman Road street right-of
way. It extends from the Strap Ravine trunk sewer north to Olive Ranch Road.
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Table 10 — Existing Facility Project Summary (Part 2)

Estimated Proposed

S : : ' Capital  CIP Budget
e Primary ” ‘ Unit Cost Cost Cost'
‘Project No. Responsibility "+ , i $ $) ($
21-inch
2- Area B1 SMD-3 UGA ne 27,0007 If 363 9,801,000 12,741,000
) S Gravity A ; O
 Project 2 Subtotal ; o o o 9,801,000 12,741,000
Placer Coun‘ty 24-inch
3- Area B2 SMD-3 UGA Gravit 45007 If 415 1868000  2428,000
SPMUD raviy o ‘
Project 3 Subtotal o .. .. .. 1868000 2,428,000
Placer County 21-inch ) N
4-AreaC SPMUD Gravity 6,000 If 363 2178000 2,831,000
Project 4 Subtotal - 2,178,000 2,831,000
Total Cost 13,847,000 18,000,000

" Includes 30 percent contingency
?Includes 50 percent allowance for alternative alignment
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5.5 Projects to Extend Service

The proposed improvements needed to extend service to the proposed Urban Growth Areas west of
Roseville are shown on Figure 8. Service extension projects are identified by the UGA they serve in
Table 11. Project information is current based on information provided by UGA applicants at the time of
this evaluation and changes may evolve over time. The proposed Total Project Costs identified in Table
10 are for informational purposes only. These costs have been developed utilizing a unit cost table
representative of municipal sewer projects in the SPWA area. Actual sewer infrastructure costs for each
extension project will be the responsibility of the developer.

5.5.1 Extension Project 1 — Placer Ranch

The proposed improvements to extend service into Placer Ranch were identified in the Placer Ranch
Specific Plan and were included in the trunk sewer model. Flow from Placer Ranch and some areas of
Placer County north of Placer Ranch are introduced into the existing trunk sewer that is tributary to the
Pleasant Grove WWTP. Proposed pipe diameters are included in Figure 8 and Table 11.

5.5.2 Extension Project 2 — Placer Vineyards and West Dry Creek

The proposed improvements to extend service into Placer Vineyards and West Dry Creek were identified
in the Placer Vineyards Specific Plan and the West Dry Creek Facilities Plan and were included in the
trunk sewer model. The West Dry Creek service area is located between the Dry Creek WWTP and the
Placer Vineyards UGA. The Placer Vineyards UGA includes one pump station. This pump station will
roughly serve the area of Placer Vineyards outside the 2005 Service Area (Shed A). This pump station
will pump directly to the Dry Creek WWTP. The area of Placer Vineyards roughly within the 2005
Service Area (Shed B) will be served by the proposed Dry Creek Pump Station No. 2. Dry Creek Pump
Station No. 2 will pump into a common force main already serving the existing Dry Creek Pump Station
No. 1 which flows directly to the Dry Creek WWTP. Two additional pump stations (No. 3 and No. 4) to
serve the eastern portion of West Dry Creek are also proposed and will share a common force main to the
Dry Creck WWTP. Proposed pipe diameters and pump station capacities for the Placer Vineyards UGA
and West Dry Creek are included in Table 11 and Figure 8.

5.5.3 Extension Project 3 — Regional University

The proposed improvements to extend service into the Regional University UGA were identified in the
Regional University Specific Plan and were included in the trunk sewer model. The Regional University
UGA includes one pump station and is able to collect flow from Curry Creek North and South. Flow
from the Regional University pump station is pumped (along with flow from Curry Creek South) east
through Regional University and north along Watt Avenue to a gravity sewer main on Phillip Road. This
gravity main flows east to the West Roseville collection system, tying into the proposed 18-inch gravity
sewer at Westside Drive and Phillip Road transitioning to a 24-inch as the proposed gravity sewer heads
east to join the existing Philip Road. Note that for this gravity sewer option to provide service to
Regional University and Curry Creek, the gravity sewers planned for West Roseville (the 18-inch/24-
inch) would have to be upsized to 42-inch and 48-inch, respectively. An alternate alignment is to pump
directly from Regional University to the 36-inch gravity sewer that ties into the influent junction structure
at Pleasant Grove WWTP. The proposed pipe diameters and pump station capacities are included in
Figure 8 and Table 11.

5.5.4 Extension Project 4 — Curry Creek

The proposed improvements to extend service into Curry Creek were identified in the Regional
University Master Sewer Study. Pipes in Curry Creek North will flow by gravity into Regional
University. Flow from Curry Creek South will be pumped north where the Curry Creek South force main
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will tee into the proposed Regional University force main. An alternate alignment for the Curry Creek
South force main is to go east across Curry Creek and then north at Watt Avenue to a junction point on
the Regional University force main. The proposed pipe diameters and lift station capacity are included in
Figure 8 and Table 11.

5.5.5 Extension Project 5 — Creekview

The proposed improvements to extend service into Creekview were not previously identified. USGS
topographic contour information indicates that a pump station will be necessary to transport flow into the
West Roseville collection system. The proposed pipe diameters and pump station capacity are included
in Figure 8 and Table 11.

5.5.6 Extension Project 6 — Sierra Vista

The proposed improvements to extend service into Sierra Vista were not previously identified. Flows
from Sierra Vista will tie into two existing sewer stubs along the border of Sierra Vista and West
Roseville. Approximately 1/3 of Sierra Vista is projected in our modeling to be served to the 18-inch
trunk sewer in West Roseville and 2/3 of the area is projected to be served to the 24-inch trunk sewer in
West Roseville. Most of the Sierra Vista Service Area can be served to the existing West Roseville
sewer stubs by gravity. A small area in the southwest portion of Sierra Vista may require a focal pump
station. A trunk sewer network and corresponding sewer extension project was not established for the
Sierra Vista service area.
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Table 11 — Sewer Extension Project Summary’

Unit  Estimated Proposed
Capital Total Prc%ject

: Cost ($ Cost® ($
1-Placer Ranch ~ 48-inch gravity 6,0001f 622 3,732,000 4,852,000 |
o ‘ 15-nch gravity 57001f 292 1,664,000 2,164,000
Project 1 Subtotal ) ] 5,396,000 7,016,000
2-Placer Vineyards/  12-inch gravity - PV , 4,400 If 246 1,082,000 1,407,000

West Dry Creek 27-inch gravity - PV ; , 7,300 If 437 3,190,000 4,147,000
20-inch force main - PV 48,000 If 260 12,480,000 16,224,000
9 mgd pump station - PV B ; 1ea 3,000,000 3,000,000 3,800,000
12-inch gravity - DC ‘ 5,100 If 246 1,255,000 1,631,000
15-inch gravity -DC ; 47001 292 1,372,000 1,784,000

10-inch force main — DC No. 2 9,500 If 150 1,425,000 1,853,000
1.5 mgd pump station — DC No. 2 1ea 600,000 /600,000 780,000
0.6 mgd pump station - DC No. 3 tea 400,000 400,000 520,000
1.2 mgd pump station - DC No. 4 1ea 600,000 600,000 780,000
o 8-inch force main — DC No. 3 and 4 5,600 If 120 672,000 874,000
Project 2 Subtotal ; , 26,076,000 33,920,000
3-Regional University  24-inch gravity , 5,000 If 415 2,075,000 2,698,000
30-inch gravity ‘ 2,900 If 454 1,317,000 1,712,000
20-inch force main , 12,000 If 260 3,120,000 4,056,000
~ 4.4 mgd pump station 1ea 2,000,000 2,000,000 2,600,000
Project 3 Subtotal N ; 8,512,000 11,066,000
4-Curry Creek , 12-inch gravity 6,000 If 246 1,476,000 1,919,000
15-inch gravity 13,000 If 292 3,796,000 4,935,000
16-inch force main 7,000 If 224 1,568,000 2,038,000
5 mgd lift station ; ; 1ea 2,000,000 2,000,000 2,600,000
Project 4 Subtotal 8,840,000 11,492,000
5-Creekview 10-inch force main 4,100 If 150 615,000 800,000
) 2 mgd pump station 1 1,500,000 1,500,000 1,950,000
Project 5§ Subtotal , 2,115,000 2,750,000
Total Cost 50,939,000 66,244,000

* Proposed Sewer Extension Project Cost Table is for informational purposes only. These costs have been developed utilizing a unit
cost table representative of municipal sewer projects in the SPWA area. Actual sewer infrastructure costs for each extension project
will be the responsibility of the developer.

? Includes 30 percent contingency
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Attachment A

Sewer Profiles — Current Scenario

32



an|q Ui UMOUS LolieAs|a punof pue ojdind Ut umoys T9H ‘pal ut umoys adid 210N

(y) =ouelsig

nogk 0ZEC 0bBZ 0951 008 o
£fl
Sy : : : :
wo00g L d .
I m m cne
.............................................. T e e L
s f ;
azo-ony %
: LZ0400Y :
bermmm e el e REnEE BN sRRSTE e R R CLSEEEELEPEES ——EZL
m : - pro-ai 11 :
w i - T 3 gxﬁH@
; H R B pen-an, AL i
: : zzoony  GLO-0oy / ; il
' . ' “, R
. . . e e,
: : : Ui 0005 L
beommm oo e LR b eert [LETTEEE SEEEERIECCIITERISE Il o Nntbhialy t Ml EEhRAiatl I —4—cce
w : w T
: : : N L
: Y-
e e Do oo e B om e Do s s e ) 14

v ealy 108oid

S]jNSay |SPOIN JuaiInD

}}) uoneas|3

I3
i
4



an|q uj umoys uoiieasta punolb pue aidind Ul umoys JOH ‘pas ur umoys adid (810N

(y) aoueysig

nnns nong Anne. nnaL N

_ M OLEL

——
Bigu _m—m 4 en_h‘eﬁrf]ssﬂovf.f — S Ry
TR YL L ER ittt 3 Ak = 253 il ..J.]J?uf.,hhr”ch ........................................ BH
W O000'gsa e § et
R ———
e e ¥ B
.QDDl_..&m m.D_.m n_m_m E.mﬂwl”n i e—— | -
1 [ dusi=gi (nIRErE a1 P % a—
| sl SIETRERN
! T —1
B I E N SETTTEres el PR —+—zor
: 900361808 I NSRRI SO SN HUUDY UUSUUNSSR ISR R i
: Lpz :
m H5Z A0E .
R R S bl bbb e it 5 e T B T IR R e st U]
36-308 | ” o pez-gng e
SRL-ANA ; ooz-hon rer-00a Tz

cEC-gpd B0Z-000

e e e e e e L Y

q ealy 108loud

S1NSay |9POIA JuaLIND

() uonese|q



anjq Ul UMOYS uoneAsie punosb pue aidind ul umoys TOH ‘pal ut umoys adid B1oN

(y) =oueisIq

o0Z¥ ggge 0Z5T 0gal 0¥
| _ “ _ U ruL

WronnElad

: H e
: HO00BLd e, b ] g
; : T .| )
: : uronoel d e i - ' g
: : wrmosel gl oo BT e e S
......... e b e RO ARG o s o T 0 BLL
" ; " e LIS TITNEIT: i R
| H I [r—el an i
m H i T ——— A Junnnern
3 B § ANUEURNUU SERU U NN R— e B SUUNUNNN N B
M m M w
: il ; T : :
: . e —zse)
m a w
i m oeo-eoa™ 4
: LED-E0G T
U USSP I RIS U eI SRS PSR S e A

3 ealy 108foid

S)NSay [9POIN JuaLInND

1 HoljeAs|]

f

t
L



8N|q Ul UMOUS UoijeAal® punoif pue aidind ul umoys TOH ‘pas u umoys adid :SJoN

() 2ouelsIg

noed ozse 0ro7 09k oo 0

| | |

oot
| _ m
; u :

. .................................................................. e ——307
: uroneyE a unnnneer o
_, :
_ - ;
| ofa

R AR R LR L LR b Rl e ittty R 1% BN | i Frmmmemsmmommmsesmmomoomsesmooos —Ece
: V00-3:484 00 N :
m 3d8:L0 00-L02 :

; ARl g =
e X L= AT S TR R st - —r8GE
0¥0-205.. nATE N
.................... —t—toz
o

M| ealy j108foid

S1NS8yY [9POIN 1UBIIND

J}) uclieas|3

I3
3



SOUTH PLACER WASTEWATER AUTHORITY (SPWA) WASTEWATER AND RECYCLED WATER SYSTEMS
EVALUATION PROJECT

Trunk Sewer Hydraulic Analysis

Attachment B

Sewer Profiles — Buildout Scenario

33



‘

aNjqg Ul UMOYS UoljeAa}® punoib pue ajdind ul umoys TOH ‘pal Ul umoys adid 810N

(i) soursIg

nnnv M7 A NeAr [RISTINE

b

—eUo

o

. -

Hel-suy

J#0-oie,

210-20% e

— Zh-iL

[T S
sL
o
o
.
=
£
<
i
;

T T A bl — 7

(y) uoness|3



an|g ut umoys uoneas|d punosb pue ajdind ur umoys JOH ‘pes ur umoys adid (810N
{1} eouelsI(]

O0ge 0akT 0ot ]

............,.:----.....:....--.W------..:,..,...-.------,....,,Lm ............................... et
S —1—£E
GHLETN ce—.
ooy
Tt .
”; zrcs».a&feaﬁ N [,
i roa0s L p -4
, : iae
I EE LEEEETEeES § TR SEEEEEEE EETER! EERER CEETEE EETTEEPRES SEEEEEREE o - T EEbhe fpz—t— kY
FlE e : "
: L0003 L N
; . [FNal (ul
LTEPA -

~.

pO-p1d
507k 1] :

[

]

7

)

\

.

!

!

I

'

'

'

'

'

'

)

)

1
ly)
[y}
I}

c-ANS yim g eauy 108loid
S]INsay [9POJ\ Inopjing

W) uonea3)s

(



]
]
]
]

an|q ur umoys uopeaa]s punoib pue sidind uf umoys TOH ‘pal Ul UMoys adld 910N

{y) 2ouelsIq

OoRs 00ee

-

B0

L csobe-

U S

S-S Yim — "Juod-1 g ealy 108foid
sjnsay [SPON Inopjing

e T Rl e Rl by gt == 4

(4=

LU I

tOTLa

e e mmm e aemh o e mmmAmm e emom—cmmmm e o ]

Uz

() uoheas|3



anjq Ul umoys uoieas|e punosB pue sidind U umoys JOH ‘pal Ut umoys adid
{4) sauRisiq

NOge [al=tat OFfFi ocd

| | | _ _

:8]0N

| ! ! ! !

uooxrsl

AR LS

U PR

U U S T ———————

Vool T A
£0-0 L0

{

— €-AINS UM — Ju02-| g ealy josfoid
sjnsay [8POA Inopjing

s

0oL

s ——VLE

e L

() uoness|q



nong

nose

{y) sauelsiq

No¥E

oozl

HonoDGL
ul _u_

QIR AR

H
)
'
'
'
'
'
'
'
'
'
'
'
'
s
1
1
'
'
'
'
'
'
'
¢

S-S ot g iy 156
S}Nsay [9pOJ\ Inop|ing

an- w_.D T

N

3 ﬂnwme

[o1d

-

P
o
bevuumna@r e

miu 13

e P T T T T L TR

Gl

VRO Bk

| _.__um\p_

100051 g
= 50

OtLE

-+
)
Il
[an]

|— ke

0" | EE

(1) uonens|g



(}) 2our)SIq
() sauelsiq

009E a0a1 b
|
I
S T el Shebr—
¢ enialn 8 -
: AT e L S
; TOEIOD
m A0

Ju00- ¢-QINS INOUNM | g eauy josloid
s}Nsoy [SPOIA INOp|INg

=
)
o]

997

™
]
L]

0B

i) uoneAs|3



{3} souelsig

noee 0¥4aL agh 0TEL nag ]

s et VA

U]
~
™

urnnnaLn wliu sl

N

\ “
nifhoo 2y

---——ooT

r1-oia

b G-

PSS E ¥ ¥

(1) uoneas|y



(W) eourlsiq

an|g us UMOYS uotjeAsie punolB pue ajdind Uy umoys TOH ‘pai Ut umoys adid 810N

¢
'
"
'
'
'
1
'
'
'
1
'
'
'
'
i
'
'
'
.
v
'
'
'
‘
‘
i
'
'
‘
'
'
'
H
'
'
'
v
'
'
:
'
1
\
'
'
'
'
s
H
1
'

s
|

Honorie s

............. L SRS S,

c-AINS Yim — zg ealy 1osloid

SHNsaY [9POIN Inop|ing

e SN D

i Slians=ot
it s

ut annT Lz

=
fe=]
o
—

——53

i

364

=l

[

{y) uoneas|3



(1) 2ouelsiq

onsg 008z QoL nows ooﬂ,m 0o0s
_ﬁ | | | ! u
foooonen e oomrmm e e mmonnennoaae do e b e A e R —t—ag
! —— " "
WU e U : " |
; TEIIRVAR 55 : "
" wodoizig | g ;
: : wooriza  fe——
................................ T B T BT e e B e et st A
" : : 10n0 L RE
108 T : : : B
SR, FLYIT -t AU | e | N L arr
looi-s08 T < LE0B0E e~ TS
: m e sro-0003 B
| H b - i H o
: : Er0-808 orgigpand N
: : Ir0-208-.
................................. w.............:}.......1.,,....m...-.....,.,.........i,........Jm.,:..,.......2...........( -t
: : 002
O O U SO 1 ner

(ealy @2I1AI18S Z-AINS 1O 8pIsIno
Juswdojansp pue g-qINS Buipnjoul Jou) zg ealy Josloid

s)Nsay [9POolN Inopling

() Uoneas|3



naos

an|qg Ul UMOUS uoieAala punolb pue ajdind ul umoys TOH ‘pal ul umoys adid 18joN

(1) eoueisiq

[alulass g

vl g

lll||I||ll.f.ﬂl R
Cro-aie]

| v0-g08
N

v
—

[RRIER™Y 2

7
o
=2 %
&
o b

“,".. .

mrwsemsmmimssmemmssubum AN

N ealy 1099[oid
s|nsay [SPOIN nopjing

= —— e o

T
W3-

i
!

p1-83
Ch63

|>|||;lA.ll..nln|||..|||...1|||1A»|.....‘..||||l-|rl....||||||-Ilrv||||||A||||l||||»lln..|v||||.||r..1||||.||r|||0

g S

=]
Mo

H
7

g
v

it

i R . SO ——
AR TR 1 ULy _.;,,.‘

S B TRTH TaSRe Steiirs

IR DRSNS {F-= IS B

£ 1-bd Lb-td

(W) Uonens|3



(1) sourisia

anns anne nnne Anav annL n
| | | | |
i | | | i
: : " : :

; ; m :
n | | ;
e o P e L EEETEEEEEPEEPEEPE R Rt E EELECEE PP TR ——uce
1gonsL: : m
: I NaTG L = :
: Ut 000's 1 i
' . "
B N RS ,
AN RO R, H
Ay ioors e . :
................. [ ; - AU .me.m YT e A R ST s e
\ 020 : EIRsla-Ts B WiAnnst _:mo:o..; o e
m 3 ; SEHEE R oo0s L dhupoors
H H - R H H
: : J1E T | .
: : PO g, _ :
e i i :
b N, : _ :
08 ez = : : SN :
: - : : e : |
: ,.\ i i : ; -
: % : B S SO e N DUUUURINN NN ORI U AU S o
AN Ve " m S :
: " : ; T e RS :
: i i | - | R
: : m " oA LANEY 1L A3
: 510 808 : _ ” vIE :
; ; i ; ;
i : i | i
: ! m i :
O RCCCEEETETETRRES LR P E RCCLRTLEEEECEPERPPRERERE e frmrmmemn e fo o frommr s ——riz
m m : :
_ _ _ i
; i
m :
: a5z

(ealy 20I1M9S 2-AINS

JO apisino juswdojaasp Buipnjout jou) O eauy }osloid
s)insay [9pOIA INopjing

(1) uoness|3



[alufales 000w

SM|g Ul UMOYS uoieAd}d punoib pue ajdind u umoys TOH ‘pal Ul UMOYs adid 910N

(Y} eouelsi(

0ol

o

a el

| |
B : m
Lo i H ,
5 : s LS ' :
-wmw...mLh@._cn_fﬂ!z&;ﬁﬁﬁn e ” :
i (LULETS: W S D R |
T e, + N
. F TR A aec S — _
-] ur0a0'h g ] — ]
[ VR N A
A N I EEES Erreet 1] FEPOSY Sl S
e ; UI000GL A
—1 |
T~ 0of
861808
A
. €1z dud
58 1-008
) #1008
do g5z 908
 RRRRECECECELECEEEERY Rtk e sEzanE T

ap -90g
ie-008

'

s

B onogL g

sty
e,

N00°S r-_@“__uo.m L

047908
587 998

—4d gl

2ok

— v 18L

R RSP PSREPPSPRE S E PSP EESESRSH B s f 2] 8

 ealy J1osloid
slinsay [SPOIN Inopjing

(y) uonens|g



aNnjq Ul UMoYs uoieAatd punosb pue aidind ul umoys TOH ‘paJ Ul UMOYs adid 810N

(Y} =oueisig

n _u_
£t oToar .
o0cy om_,..n | U T
| | _
m m m oLkl
m ffff., ;
: | m
: Y : ;
H : L1 TR = Ce— : flrenvf)lollllr.
: : nEEL
: ; 1 uf; s, !
. N !«g’({ S
. | ’ : [,
" : ~ HLNINAL 01, —
m m T e e oz nn T Hr.!.ruulr.(aﬂlxm R
n ” Tt nvﬂ.n\feé .
TN : :Doﬂjﬁ L Onoe Btal it
| | _ Uinost a
1 | E I O O I s I S O D O S IS E Y
: -
m s TSEL
m — A5 s
" 250 mm_.n__-mga e
T - ool
: st
; ; 250 £04 R
| i S R —L ner

3J ealy jo08loid
s}ynsay [9POIA Inopjing

() uoneas|3



an|q ul UMOYS uoNeAd}d punolb pue sjdind ur umoys TOH ‘Pal Ul UMOYS adid 910N

() souelsig

oogg OFrFl ors

[

MU st U

910 £00

wooosta

4 ealy 109loid

s)nsay [9POIN INop|ing

(3) uoner|3



SNjQq Ul UMOYS UOBAS}d punosb pue ajdind ul umoys TOH ‘pal Ul umoys adid 810N

{y) =ouelsiqg

08z oov i

[}

N

o g g

;@fs
o
nns LR

LEDLZE-DL:

&

Eezn

—— A Bep-pin
A0 e A1

«
'
¢
‘
'
'
'
'
' '
' '
' '
) '
' '
' '
' '
' '
' '

| H ealy 109loid
Sjnsay [SPOA 1nopjing

17
EAn

() uoneA3|3



anjq ur umoys uoneAs|a punosh pue sjdind ur umoys TOH ‘pal Ul umoys adid BIoN

(3} souelsig

nooo oooE 00vZ zL a

nr

o
LT
]

Wz

e e g —aiT

S|

_”aﬂ___

LN

ek thn-tn- 1|

ZH eauy 109loid
S}INsay [SPOA Inopjing

(1) uoneas|3



nnn/

anjg Ul umoys uoleasid punosb pue ajdind ul umoys OH ‘pas Ul umoys adid 910N

(i) soueysig

IR fnnv.e _._:_mm 33_»"_. n
_ ooz
! | !
W /o--L ................................. A e e ——Lh
; f/ ; :
w 10-Bh-gHO0
................................................................ —pTL

mI ealy Hom_o_n._
S}nsay |BPO\ Inopjing

Fr-0LES-OE-0 0SB

—2F7

09z

() uonensi3



anjq ul umoys uoneaajs punosb pue aidind uy umoys TOH ‘pal ul umoys adid (90N
(313) @oueysig

oooe ongl il
‘ 0ELL

GE

u
'
‘
'
'
'
1
1
1

w3

(13

g o R

.
)
'
1
1
1
'
'
'
.
¢
1
1
h
-
'
‘
'
'
'
'
'
'
'
'
«
‘
'
'
'
'
'
'
'
'
'
'
i
H
'
'
'
'

PP SRR SRR |.||....“|.|7|Q._‘4.‘.

Ll

yH ealy 108loid
S}insay [SPOA 1nopjing

(1) uoess|3



aniq U umoys uoneaald punosb pue sjdind ur umoys TOH ‘pet Ul UMoYs adid ‘810N

() soueisIg

a0aE

03l

Woooak .

uageold

SN X

W oonaL i,

H 0003 L clhon oy

- - e

eenp - et ——ELE
-50v

TL0-20%

110 =L

| ealy 1osloid

_s)insay [8poIN Iopling

(W) uoleA?|3



an|q u umoys uoneAald punolb pue sidind uy umoys TOH ‘Pal Ul UMOYS adid ®10N

(1) eourisig

onog agow onac DOPe aoTL ]
_ -
nig
|
— L AT
4

000

L

r ealy 109loid

synsay [9PON INop|ing

| Uoneas|3

(U



an|g ul umoys uoneas|a punosb pue ajdind ur umouys JOH ‘pal ut umoys adid (BjoN
(1) 2douelsIq

nnare n/a~ naL Nirtr - nv/ Il

wooorz fd

..................... 3 e .  _ S SRR A

LIRKITIL

o - -2

2112 =
foo-adig

_HDD-.__.D.,.\_

; D0 20 4, ¥
NDJ._D.OﬁD.J Jsle ¥ shicpunne |

(1) uonera|3



SOUTH PLACER WASTEWATER AUTHORITY (SPWA) WASTEWATER AND RECYCLED WATER SYSTEMS
EVALUATION PROJECT

Trunk Sewer Hydraulic Analysis

Attachment C

Existing Facility Project Summary Tables

34



yibua jejo)

900

DY -§LZLZLW!

-pasinbay aq AZw UO|BAYIIBA pjay PUB POJEWISS BIE 5Q) doUURW AIUNoY 108l Buipuadsaing |9 Anon uo paseq aie SO SJOUUBIN AMNoD Jadeld "L

58961 vy /6 28’ 60 5000 Ssz L 016 02702 £0b6L 09'56% - 351-20Y 10°6Y 520-80Y ZozLL
29861 66 3 107 5000 Iie Bree S6lT 02561 €161 T6Y 520°80Y 156 520-80V 00LLL
50102 €0 § I 9000 86€ [ 66022 €161 08661 "BV 32580V 60017 120-80Y 86911
73202 802 5 L 9000 5274 808 el 08661 &E7102 6001V 120-30Y 20-01Y 210-80% 96911
£6'902 90T 1 L 1a0 B6E 3802 1'9Z¢ L7102 82502 -01Y £10-80Y L00LY 210-20Y 63l 1
02208 56902 4870 i 1100 0% 2 2 \'¥2Z 9602 50902 1001y 81080y - £90-80Y PrSELL
247602 PEB0Z £8°0 45" 100 Qe i o) LT 50°90: LY8 - £p0-80Y 8001 Z20-80Y BLEYL
&6 45 £8°0 48 100 (5% L L "4 L 80 40 90-0LY 220-80V - YE0-80Y EYSELY
135 £9° £8°0 48 g0 101 3 L Q522 oL L - YEO-BOY SO0LY S10-80Y ZrSELY
88y oL Sl 85 00°0 BT LE'S Y EET 9L € 50-0LY £10-80V YOOIy 020-80V 88911
454 £2°4 880 85" 00 BLE a5 | 068°LE2 £€°E gl i 020-80Y £0DIY £20-80Y 9831t
SL°G! 208 il 851 00’ asc 0s' 00vez Z9°E| 05y 'l £2080Y L10LY L0y 0Ly
e LO'lEe 50 1E £20 ase £9° 00'92¢ [i:nd 48022 s L-0LY Z20-0lY 00l <00LY
[a44 88YIZ 150 OE £20'0 S8 8481 00°E¥T LE0ZT YTYeT A 0Ly 100LY C0lY 100LY
8962 £8'82Z 28 62! 700'0 9g 1541 00952 £2V2T £V Ve v OQLY B61-0LY L0 BL-0LY
08'922 847122 f441 82! $00°0 BLE 58 00'see e §5'6¢C v 0Ly 20-0L8 001G z20alg
vLiTT Sp'8ZT £8'0 ST 8000 801 L 541 Q0'8ez §5'62T 6y'92T g 0019 €018 £-018 €e-018
S0 yiizT €E6TZ STl vEE ¥000 vl S 1S 008ET E652Z 67 9zL B e 10018 10018 10018
84 69872 80°LET SEL e £00°0 PEE St 956 00°2EC 6b'9¢C YrLCT 10018 10018 417118 4i-iig L1718
a1 €7E 21062 09EET o€l 0t £000 62y St 8011 000V 73 Z5 82 7-118 217118 51118 Siiig ST 118
[¢1H] ajoyuep
sayaul S u L aocyue
(592D | 1oy | (u) uonensia | @) uonerar3 | ob avwd | GON o ) on) (e3)) fssyoup) - | (W) deq ) uonenala vsaul porul | wesssumoq | sowseny | N gioyuen
Jgjaueld AMMd AMad | Smmad adols seppweIq | aloyuB | umy sjoudeiy weansdn Qi edid
ul Bu UMoi)) 1OH 8joyuen ainng yibua weansumog | weansdn Auno) weansumoQ weansdn
panoiduy ainjng Bugsixg | Bunsix3 Bupsixgy weansdn | weansdn funon Jsoeid
18.eysing 13%e|d
¥ 1osfold

sisAleuy Ayoede) adid
uonen[eAs 1amas YAAdS




Spes199f0Ig-SIsARUYANEIPA JANEIPAH COVBIRAFSOY-DNY -512LLLNUIDN HO00Z/E/E

3 B8P LET 9T'6ET 0L Zy0 28°) $00°0 101 L 108 00 rve 95562 B6SEC 82012 82-010
3 BS'RET 1ANZ4 0L 0 2871 00°0 952 3 1801 00°8YZ 66°GET 60°LE] $6-01a 56-01Q
3 Shove ¥9'SrT o 210 871 2070 60€ 3 S0T8 007252 80°ZET S6vYi L-01a LL-0La
T4 08052 0 j4%) S8l £0°0 8zt 3 0T 0g e 00'SF: 856V 75010 $5-0LQ
0y'ZsZ 80°€5C 50 a8l 000 94 L alL'eL 00y 588V 0805 1-01d oL-o0tQa
EST. 1BVSC L S0 o8’y 000 0] 13 268 0L 001§ 80°ZS: 0-01d -01Q
65T 18'85Z pad Lo g8y 200 Qg 88°€EL 00°¢s 81252 L85 9-01d -0¢d
992 10°99 rro L0 98 0’0 0! 69'8 00'ps 11852 LESY; tlg -iid
89T €65 280 420 B8 100 B 8521 00'L €58 Sv'83; 1-tLg 1-11d
3 6L 26'848 vED 710 6E0°0 3 89°EL 00262 789 2£°84 11113 11-110
3 08T L9187 . ¥S0 3 2000 3 892 00°482 £'84 TEB. a4 g 0i-11a
3 S§'18¢C 06'28T . 0 3 2000 3 560t 00'L6Z £8LC 500 80-1 14 30-11G
i 0828¢ 55¥82 3 0 i 000 4 3 00°EL 00°v6Z 0'082 0c't 80-11d 80-11Q
13 vy 08682 3 A 00°0 14 3 90'plL 00 96T 01182 761 20-11d 407110
12 8T P! 59982 [ 70 3 000 £Fi 13 el 00'98¢ 6 18 81778C 80-1L1d 90-L1Q
3 667! 59282 L 7’0 i 000 o] 19 15’8 00°CBC 8L L B8Y'£8C €0-11d S0-bEQ
2 89'¢: 7'88T £0'0 4a 13 000 3 13 (454 00°68Z. By £8: 81'v8Z 70-11Q ¥0-11Q
3 $9'98C 001 33 750 £00°0 € 13 SBEL 00662 81 8 51'58Z €0-L1Q £0-11d
2 20282 L0 8e’L 950 3 2000 13 13 grElL 00°66¢C g8 75'682 Z0-11Q
2 [1-X 00°88; 8! rLl Ay £00°0 4 2 052 00'y62 'S8 05'98Z i0-1L3
3 pxa 81°€0! 4 gL 50 3 £00°0 S5 LE0L 00°Z): “Log 891 0¢ 12-21d
85’y 86°882 85°€6: gL £5°0 3 £00°0 9BE 00°p0: 8T 8v 48T zZizid
00°0 19°86C L9'SB: 240 010 3 5400 20l 00790 "482 21662 1L2La
000 9600 L6662, 180 S0 L 1100, 0£g 00°30! LT°SBC 90°66C g1-¢ta
000 ai1Q! 8900 2870 9€0 L 3000 96 3 0°20! 90'86C 09662 60210
V 00C 210 10730 80 vE'D P 000 08 L 060 097662 16766 80210
L 00°0 08°20: 6E"Z0:! 80 9e'0 3 00°0 £9T 13 0L 16786 0£°1 0! 20-21a
3 £50 SSEQ! 80'p0! £l ¥5'0 L 00°0 SrL i3 004 8310 sQza: 90-2ia
3 580 0 b0 68 70! 143 £5°0 |2 00°0 06t 3 0521 50°20! 520! 50-¢1Q
L SvL 50! 190 0E) ¥50 v 000 GEE T 0071 v$20 B8CED 0210
| (%4 50! 6080 0ET €50 T 000 zoy V 005k BEE0 BEH0 €621a
P 000 0 0E'80 FER 7T v 100 50€ | 00°8L BE0 20 €210
v 000 0 52 290 oz 15 Tiog S6 v a0 Ty 20 2y 80 20210
13 640 3 85°LiE L) L5 08} 2000 90y 3 00°0: 27 80! DE'60! 10¢ig
i 6E" og'LL B66ZLE e G5 0g'L 2000 243 3 002 €80 oLat zz-£1d
2 85" 89°LL 9z eLe 4 9L L'h 10070 49 3 00T 0L°0L! 2L 0L gi-evg
b £ vSey SBY SE° 450 LY 0070 6 3 00'pee 1] y0LL 60-€1Q
L 0t B80°LL! 89 vE 8E0 Ly 108 0 3 00°9Z¢ 621 78°GL 80-€1d
3 0 80°cz! L) 68’ 8¢0 24y 10’0 Z 13 00628 8’5 £8°0Z! 20-€1Q
2 0L LEET Py SEl 850 94 00°0 Z b 00°zeL £8°0 22T 390-¢1Q
e S8°ee §-14 4 850 7 000 98 2 00°4E€ zLzee 09'ZTE. S0-€1Q
06° 2r'pes 4y )4 990 A 00°0 204 L 00'SEE 09228 11°€TE ¥0-€10
44 2892 L2 95’0 v 00°0 53] 3 00! L1ECE 29°€CE £0-£10
47 84°9; "0g! 14 650 v 000 V8! 3 00°8 Z9'ETE pPS'G2ZE 20-€10
3 oLy Tl 20T vl 650 7 000 20 00y VS'STE 20928 10610
2 £2°6 42 80°€: vl 650 4 00'0 20 or'el 00°6! L0°8C¢ 09'9¢§ 7i-€1Q
|3 0Z'Z "6 10" 4 vl 650 L 00°0 48! a1 00' ! 0892 95'8Z¢ 4z€1d
b gLl "0€! FA A 2L 670 2 00°0 ag 0’5y 007! 99'8Z! 96'82¢ 9z-el g
i3 298 SLLEE LE 0P 8e’L 450 9L} 00°0 20¢ 3 0SS "9y 96'8: 050 £0-p1Q
2 0°0L sTeY! 1 3 450 0L’ 00°0 962 L 6661 0°Z51 05" g ¥0-v1Q
€ £2 5P 08" i) 9.0 S 00°0 222 3 Se'0z 0" ES| Lb 59T S0-v1Qd
3T LL2pE 06" 98" vi0 151 2000 oz 13 €86 00'6¥E 59 1€ 90710
o' VOBYE 06° 48 L0 1870 2000 sze 13 [ 00'ESE LL 0Le! 10-v1Q0
L'y 00°0SE : 8" VL0 vy 2000 vLE 13 7S 00°05¢ 0L BSp! 80-v1Q
oy’ 00°Z5¢ 13 ] 120 i1 2000 443 59’9 00775 B5'p! se'e 15pl
3 pac) 0515 3 73 890 . 000 96 85 05°15€ Sy 89'¢g [2nd panda
L 197 00°LSE 3 2, 890 3 00°0 76l 8y 00°15¢ 89" Lo patudo o5l
2 06" 00°€SE 08 3290 " 00°0 86C. Lol 00'ESE rlL $8°9f 05y ()ad (a4’
i 4 00°PSE 8 L ) L 000 Siz v voL 00'PSE 56 B e VI VIvL
3 1241} 00'¥SE. £8°0 0! 0g0 L 100 S S 7’9 00'p5E SE U §5 2! 1Lpi3 8yl i
2 €11 00°LGE 240 09" 850 i 00°C BZE Sl 8524 00'LSE WA 7’8 8ryL3 P2 a4’ 1p-pl
3 5€'8 Q0'87€ 941 09" 850 FAN 000 r444 Gl 096 00'67€ 2y Bee 09'BEE 2r-pL3 S0-vi3 S0-vi3
1)
(sayoun) o) an uonensis | () uonensrg | OF (aomw) o/b (Qow) (08)) (seyouy) () pdeq | uonesi3 LBl wany| - stouuen
JOETET] ajoyuey ul WG | AMMG | MM AMMd adojs Jejewelq sjoyuely | wiy sjoyuely al =did
umolD TOH sloyuey yibuaT weansumo | wesansdn | wesnsumoq | weassdn
panordw) Buifueysing aming 34 Bunsixy puisix3 Bugsixg weansdn weansdn
1 g 1ooloig

sishjeuy Aloede) adid
uoen|eA] 1amas YAS




${x'51991D1g) A SUneIpAH EOV3H! H-OWY ~GLTLT DN I00T/E/E

6£8'41 yibua fesoy

3 306 260 00022 LE) 8y Z50 z6°1 000 Lk L 8501 00022, 05807 Zv 60 2v0-308 20762 Z062
v v6'9 09" [Ei%44 FER 187 520 6L 100 p L 068 007Z2¢ Z5760: OLELT 2062 1069 10760
L FexXs vS' [ 590 6.7 520 z6) 100 X i 968 00°52¢ oLEL v0ZlZ 10-62 20040 20-010
| PLE [V S8V €20 8Ly 620 5L 000 €| L 611 00822 yi Ll Tozz 10010 907040 90010
X 0070 s9'622 €282 280 I €10 16} 700 Z v S8yl 00°EVE LE0Z 82z 90-0L2 vZ010 v2-010
v 00°0 v rEC VG EE: LE0 iy €10 [ 500 56 v 206 a0°zre 518 6ZEC vZ-0L3 S0-013 50010
¥ vS0 A BL5EC ZE) 2y €50 61, £00°0 957 \ Szl 00502 £0EE Y4 50019 70010 v0-0L0
! 601 6°GEC SOLET EE L 9y €50 [ €000 952 v vSTL 0072 SLEEC Sy vET 70-0L0 £0-010 £0010
P YA 0°2ET 11BEC VET (253 260 CERY €000 9ge v vy oL 00952 95 PEL 85°SET £0-0L0 20-010 24012

(sayou) ) (1) uoners(a | (4} uoens o/ (@on) o/ (@om) (o8 (sayou) () wdaq uonens|z oAU} ey slouuen sjouuen

13jetel(] StoyueN ul IMMd AMMd MM MM ado|g 1epweldg sjoyuely iy sjoyuey aladig

umoltD TOH ajoyuepy yibua wealsumog | weansdn | weansumog | weaynsdn
panotdw puibreyoing asnng amng Buysixy Bunsixg Bunsx3 weansdn weansdn

Juog - 1 g jo9foid
sisfleuy Auoede) adid

uoljen|eas 1amas YAMdS




“palnba; 99 ABW UONEOYRA PIaY PUE PIAIRWNSS GIR SQ) S|oYuBL AUNGD 13081d Buipucdsaliod ©

oy

spesafold

O GLZLTIWODN NSOOT/EIE

$19 Auned uo paseq s1e SQf djoyuRly Aunog 18oed ‘|

V8’7 yyBua fejo
& 00" peI0Z 06°002 1N 8¢ 18" 3354 h24 BE6'S: 987872 85861 85851 d S0p-£08 - £81~408 28821
b 08" €02 40°50C Lz X 28" 0070 i 90'Li 6y°822 84661 v 0T - £01-208 - 801-208 1681
b 8" 'S0T £8'80Z b XA (X £8" Y000 i PANT YRS v 0z SZ'E0T - 801408 - £r0-808 1E8LE
£ B 7802 £81 a az B85’ 8 ¥00" e VLT L2E74C8 g¢E0e £9'70C - £r3-808 - L£0-808 0E8LY
b g 60C 8Ly L0 90 had 14 00 Qo S0'6Z PP ZET £9v0C 8£740C - L£0-808 - ¥r0-809 62811
b §8°2 22 498 £g 0 £9 (44 €00 36t o £v'87T BE'L0Z £0'60C - r¥0-808 hd y0-808 82811
b 09’8 EEN L2082 vE S0 S8 €L 00 802 e 9THET £0°60Z 18°60C - Lp0-808 h y0-809 42813
b 4821 53 80'yZE [ib8 407 v £0° £00'" 01 48" £TEET 16'60C 920LE - Sv0-208 SW-8D r0-808 143
b L8P 99° £0°3CT g L0 4E70 £0° £00't 4 4 IS'EET 80l WoLe Bl nce) Qr0-808 £0-80 70-809 52814
ajoyue ajoyue
(sayou) W (4} uoneAa|T | () UoHEASIT o7 (aow) o/l (aow) oas) (sayouy) (W) wdeq | uonesiy oAyl wany) \3loyuen sjouven (sloyuen spouE
Jojpwelg | ejoyue Ut AWWG | MM | SMWE | g adols 1sjeweq SloyuBly Wiy Sjoyuely weaysumoq weasnsdn aladig
umol)  NOH sjoyuepy WousT wealjsumog | wesnsdn weslsumoq weaysdn
panosdw| BuiBlieyoing ainind alnn4 Buysixg | Bunsixzy Bunsixg weansdn weansdn Auno) 1e0eld Auno Jsoe|d
zd waloid

sisAjeuy Ajoede) adid
uonjen|eAl 1amas YAMdS




-paiinba aq Azu UONEOYUBA PIAY PUE PAIRWNS 318 S| AlOqUEL AUNeD 199eld Buipucdsaed "SID Aunod uo paseq aie st sioyueyt Auned 1200ld

sy sp9loig:

oyneipAR

AN “§1 2L TIVIO A\BOOTIEIE

149'S Bua fejoL
0151 £6°11C £0°422 66} hal] k4 2000 oSl L9 BE°GET WOIZ 89012 ro-e08 ) v0-809 el
0L S Sy 62T 5 430 i 2200 v9e LET 3TYPe 89°04T 05'0Z¢ 170-808 9] £0-808 €281
Er E6'EZT 61°06C X 00 Sl z00 113 e LT £0°05¢ 05°02T 8YTLC 1£0-808 9] 02-808 SREESES
£9°G BE'9TE 20'TET 820 80" 800’0 68T L ST 68'052 89°C¢T y1'Sce 802-208 a 20-809 3Ll
S6" 66'82¢C PBEET 3 {4 80° 200°0 Ell )L Ve 087282 v1'see YL AZT £20-209 i¢ 10-808 4113
26" S0'62T 18982 26" Si 2000 SPE (44 66'8vT vl 08°42T S10-808 a 10-808 [5:133
e 89'1EC 00°5E2 30 Z 2007 18 i 00°SET 5T0EC v’ 0ET 210-808 a 80-60 0-60
vy 9ETET 00982 ¥ 5 00 B82E B8'% 00'9€T £S0ET JIET 50-60 a 80-6d 8060 |
L £ JO°EET YLLET £9 00" p0E v2oL 09°2re 12 L LET 80-6d a 20-60 2060
Qs 05°€ET 00'3EZ. X <9 00" 99T G4 00'95T 9L {xAX4 £0-6Q a 90-6Q 9084 |
L9 EEPET 00'LET ae'0 500 yEY Z6'" 00'2E2 GE' BOEET 90 a 50 $060 |
00t YLBES 04°8ET L 1271 90" SO0 JEE (2% 20'6rT 201 62'4EC 50+ j¢] 70-80 0
Q" SEBET BEOP T 99° 0g” 1000 PG [X Q0°LPT 08" L [ix4 060 Qg rad:le) 5280 |
Zg" 4 BET 90" L0 £5° S6 200’ [3%4 [Ex 00'1ST oL'e! Y 86T Eraclel ] £0-6d eoea |
0S” S6'66C St 18" £¥' 08 00"t S5 [i%4 00°€5C BS8ET L 8EL £0-60 a Z0-6Q 2g-60
EIR 1970 8L ¥P £0° 8b" 08t 200’ bz X 00°65C 08°8€T QLBEL Z064 a 10-6Q 10-6Q
2y (52 YE Ly ) 4 X 200" SpE 20°€Z 00'€9T 9e'6 ZB'BEC 10-60 vi-63 $1-83 yi-63
059 S6 Ly S8 0 187 200" £6 [iFax4 00932 Z0'Q¥e {4 v-63 ~63 63, -63
[4 P 0ST 90", 7' 894 200 95¢ ZLh 00282 [N 88 163 63 -63 ~63
6201 00'EST [ ba 880 2001 £8¢ P50 00292 28°0F Eld 163 -63 -83 ~63
SETY b ¥9'SSe 3 i) L4870 <000 [i= 96€ 00862 9P 1P POT 463 -83 483 63
<16 b QU'Ese [ < 650 2000 03¢ ) 8E0 QOesT $0'TY 9Ly 463 4-63 063 0-63 60763
(sayou) (Y] o/b (@ow) o/ (asw) (sayou) () wdeq uonens|y stouuely (SIOULEA
Joeueig | sjoyueyyuy | B UONENGIE | B UOBBASE L 00 ey | gvwad | dmwd | ecass Us3) | oueig | sfouueny  |uny ejouuen| Y UBAUl 1 nsumog | | COWUEW | wsaasdn ) SIOUEIN g o)
. UmMoLD) TOH ajouueiy wybuay : weansumog | weansdn 3 Q weansumoq Aunod weansdn
paaosdw| Buifleyains aining ainng pupsix3 Bunsixg bugsixy weansdn wealnsdn Aunoy 1aoeld 13081
3 walold

sishjeuy Aioede) adid
uonen|eAs Jamag YAdS



51x'5123{014; neIpAH € 50N-0NY -GLZ1Z WIS\ G002/
£88°C yibua jejol
i 120 £0°0LL ¥0 [ X4 Qs v6'L 000 0% 13 809 Z9VEL Ly 801 £5°80¢ £81-20Q Sr0-20d (113743
o 80'e L8°€ |43 7y 307} 000 0 13 60" £9'SEl 8£°04} 8SLIL $¥0-20Q 970204 2022
LL SLE 5y [ a4 207 000 4 13 60°PEL 85" 11 S2CL1 990-200 £90-200 00ZZ
06t £1'y €05 |43 14 £0'L i Z i3 LgECt S2Z11 £92L1 20-200 870-200 {44
92" §1°6 B Ly i €'t ¥ 2 8y 0ElL £9°701 S9ELL 70-20Q £¥0-200 ez
3 L8 199 $Q” 23 60 58" 14 13 0S'CEL SgELL £4L6LY 0-20Q B520-£00
3 €1 iYL 09' " 120 48" 14 L Prayi) 21°GLL 16°GLL 0-€0Q 0€0-€0Q0 £
L 8L £65 LE 4 sy 18 18" 3 3 1¥°8EL LYGLE £0°8L1L 0€0-€0Q0 LE0-£040 201
i 0z 8z’ 8y 4 L4 4 29" € 3 95! ZE0rL 69k} 82811 L£6-£00 9r0-£0Q0 5¥8C
8y 25" 5022 g 50" 22 19" 85 3 5622 Z9'8! 84841 2074 ¥0-£0Q £80-£0Q 98T
8" j48 80°€2: 68" f24 z5" G 13 88°%C 05°Z 20°44Y 79, 480-€0Q0 680-£00 £58¢
a4 0s" LLET piy i 2z : Q0’1 £9 12 pER 052 ¥eiLy 00" 890-£00 210-€0Q 865
144 60t S5 Si z20° Qg 76 i 8¢ L1679 008l 65" 2.0-£00 980-£0C L]
%3 517024 ST6TL Qs” 9eL 00’ 70 i3 09 [ 65811 06’811 980-€03 660-€0Q 209!
z'9 G0'12ZL 8T iz Qs 9e'} Q! 862 b Gl y8'8EL 08°8L1 08'6L1 660-€0Q 001-€0G 809
aou) | | voneners | oy vonererz | O | (90w ] o GBI e | SR G | | S| e | aowen | spousen o
¢ 'd 1oUuEN ! umol) IOH sjoyuep JMMd IMMd MM MM 1S yibua ¥ 'a 1OYUe o Sjouuely weansumog | weansdn | weansumog | wesssdn aradid
panosdug Buibieyaing aimng unn4 Bunsixg Bunsixg Bunsixg weansdn weansdn
3 109{0id

sisAieuy Ayoeded adid
uoijen|eAy 1omes YAALS







Technical Memorandum

Whter and Envvironment

South Placer Regional Wastewater & Recycled Water Systems Evaluation Project
Subject: Wastewater Treatment Plants Expansion Requirements (TM 4b)

Prepared For: Art O'Brien — City of Roseville

Prepared by: Marilyn Bailey - RMC
Austin Peterson - RMC
Lea Fisher

Reviewed by: Dave Richardson - RMC
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1 Introduction

The South Placer Wastewater Authority (SPWA) is evaluating its wastewater systems to determine the
effects of infill development and conversion of agricultural and open land to residential and commercial
development. As part of this effort, the additional treatment plant flows and loadings from the projected
growth have been analyzed in the following Technical Memoranda:

o Dry Weather Flow Projection for the Ultimate SPWA Service Area (Including Urban Growth
Areas) TM No.2b dated November 4, 2005, which developed new unit flow factors and Average
Dry Weather Flow Projections

o Wet Weather Flow Projection for the Ultimate SPWA Service Area (Including Urban Growth
Areas) TM No.2c dated December I, 2005 which developed wet weather flow projections and
used a hydraulic model for assessment of the collection system and peak flows into the treatment
plants.

o  WWTP Projected Loadings and Buildout (TM 4a) dated December 9, 2005, which analyzed flow
distribution from the service area to the two WWTPs, developed a timeline for service area
buildout, and projected future BOD and suspended solids loadings to the plants

This technical memorandum (TM 4b) establishes flow and loading peaking factors, develops facility
expansion recommendations to handle the projected flows and loadings at buildout, and presents a
timeline for phasing the construction of the improvements.

TM 4b is organized as follows:
1. Introduction
Flows and Loadings
Dry Creek Expansion Recommendations

Pleasant Grove Expansion Recommendations

“nok w N

Construction Phasing and Estimated Costs
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2 Flows and Loadings

2.1 Average Dry Weather Flows

Average dry weather flows (ADWF) for projected buildout of the SPWA service area were developed in
TM 2b as follows; Dry Creek WWTP at 19.3 mgd and Pleasant Grove WWTP at 23.4 mgd. The SPWA
has historically used 3 mgd increments of flow in its long-term planning efforts. That convention will
also be followed for this TM. Therefore, the ADWF to be used for long-term master planning will be
rounded up to the nearest 3 mgd increment, or 21 mgd for Dry Creek and 24 mgd for Pleasant Grove.
Since most of the growth in the SPWA will be in the Pleasant Grove service area, an extra degree of
conservatism is warranted there when allocating space for new facilities. Therefore, the layout for new
facilities at Pleasant Grove will also show the requirements for an ultimate ADWF of 27 mgd.

This TM uses the following ADWF’s for evaluation of the wastewater systems.

Table 1 ADWF for System Evaluation

Plant ADWF
(mgd)
Dry Creek 21 (buildout)
Pleasant Grove 24 (buildout)
27 (ultimate)

2.2 Flow Peaking Factors

While the ADWF is usually thought of as the rated capacity of a treatment plant, the design of treatment
systems must also accommodate significant variations in influent flow. A treatment plant must be
designed to prevent hydraulic overloads and wash out of solids during peak day and peak hour events. It
must also be able to meet discharge limits during the sustained higher flows experienced during the peak
month of wet weather. This section discusses the flow peaking factors that will be used in the evaluation
of both plants.

2.21 Peak Day and Peak Hour

As part of the modeling effort for the trunk sewers, Brown and Caldwell developed peak wet weather
flow hydrographs. The hydrographs, which are discussed in more detail in TM 2¢, show the estimated
peak day and peak hour flows to each treatment plant at buildout. Table 2 summarizes the results of the
peak wet weather modeling.

Table 2 -Estimated Peak Wet Weather Flows from Wet Weather Model

Peak Day Peak Hour
Flow Peaking Flow Peaking
Plant (mgd) Factor " (mgd) Factor
Dry Creek 43.5 23 56.5 2.9
Pleasant Grove 342 1.5 46.4 2.0

) Peaking Factors based on the ADWF at buildout from the model, i.e. 19.3
mgd for Dry Creek and 23.4 mgd for Pleasant Grove
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The peaking factors that have been historically used at Dry Creek are 2.5 for peak day and 3.0 for peak
hour. The wet weather model may not fully account for continued degradation of existing sewers and 1/1
from new sewers as they age. Therefore, to provide a safety factor, the historical peaking factors of 2.5
and 3.0 will continue to be used for planning purposes for Dry Creek. For Pleasant Grove, lower peaking
factors are appropriate since the sewers are newer. The model estimated peaking factors of 1.5 and 2.0.
Adding a safety factor to the model predictions for planning purposes, the resulting peaking factors for
Pleasant Grove are 2.0 for peak day and 2.5 for peak hour.

2.2.2 Peak Month

The maximum monthly flow peaking factor was determined by calculating a 30-day running average of
the daily measured flows at the plant dating back to fiscal year 2000/2001and comparing the maximum
monthly flow to the average dry weather flow for the same year. The maximum peak month factor for
Dry Creek was 1.39 in 2003/2004. Rounding up, a peak month flow factor of 1.4 will be used in the
system evaluation. The operating period of Pleasant Grove has been too short to establish a meaningful
peak month factor, so the same factor of 1.4 will be used for the evaluation of Pleasant Grove.

2.3 Projected Plant Influent Flows

Table 3 summarizes the plant influent flows that will be used for sizing expansion requirements at the two
plants.

Table 3 — Plant Influent Flows for System Evaluation

Peak Day

Peak Month Peak Hour

ADWF

(mgd)

Peaking

Factor

Flow

(mgd)

Peaking

Factor

Flow
(mgd)

Peaking
Factor

Flow
(mgd)

Dry Creek 21 1.4 204 | 25 25 | 30 | 63
Pleasant Grove

(buildout) 24 1.4 33.6 2.0 48 2.5 60
Pleasant Grove 27 1.4 37.8 2.0 54 25 67.5
{(ultimate)

2.4 Estimated Loadings

TM 4a analyzed the biochemical oxygen demand (BOD) and total suspended solids (TSS) data from the
past five years to determine the influent loading to each plant. The dry weather BOD and TSS
concentrations determined in TM 4a were as follows:

e Dry Creek: BOD 275 mg/l and TSS 310 mg/l
e Pleasant Grove: BOD 285 mg/l and TSS 340 mg/i

The maximum monthly BOD and TSS loadings were compared to average annual loadings to determine a
peaking factor for the peak month at each WWTP. Average annual loadings were calculated by
averaging the daily measured loading for each fiscal year at the plant. The data used in the analysis for
Dry Creek dates back to fiscal year 2000/2001. Data for Pleasant Grove is only available since the plant
began operating in 2004. The plant experienced an initial phase in period between June 2004 and January
2005 during which time the flow rate was incrementally increased. Since February 2004 the plant has
been treating approximately 6.6 mgd and the loading values used in this analysis are based on data
collected since that time.
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The maximum monthly loading was found by calculating a 30-day running average of the daily measured
loadings at the plant and selecting the highest value. The peak month factor for Dry Creek ranged from
1.17 to 1.45 with an average peak month factor of 1.2 for both BOD and TSS. The peak month factor for
Pleasant Grove was only 1.1. However, with such a short operating history to draw from, it is more
realistic to expect that the peaking factors at Pleasant Grove over time will be similar to that of Dry
Creek, i.e. a peak month factor of 1.2.

Table 4 summarizes the projected BOD and TSS loadings at the two treatment plants,

Table 4 Projected Influent Loadings

(mg/l) (Ib/day) (mg/l) (Ib/day)

Dry Creek 21 275 48,200 310 54,300
Maximum Month Factor 1.2 1.2
Pleasant Grove 24 285 57,000 340 68,100
(buildout)
Pleasant Grove 27 285 64,200 340 76,600
(ultimate)
Maximum Month Factor 1.2 1.2

2.5 Design Flows and Loadings

Table 5 summarizes the plant influent flows and loadings that will be used for the wastewater systems
evaluation.

Table 5 Projected Influent Flows and Loadings

Dry Creek Pleasant Grove Pleasant Grove

(buildout) (ultimate)

Flow (mgd)
Average Dry Weather Flow
(ADWF) 21.0 24 27
Peak Month Flow (PMF) 294 33.6 37.8
Peak Day Wet Weather Flow
(PDWWF) 52.5 48.0 54.0
Peak Hour Wet Weather Flow
(PHWWF) 63.0 60.0 67.5
BOD Loading (lb/day)
Average 48,200 57,000 64,200
Maximum Month 57,800 68,400 77,000
TSS Loading (Ib/day)
Average 54,300 68,100 76,600
Maximum Month 65,200 81,700 91,900
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3 Dry Creek Expansion Recommendations

The Dry Creek WWTP liquid treatment processes include screening and grit removal, primary treatment,
secondary treatment including denitrification, effluent filtration, and disinfection with gaseous chlorine
(soon to be replaced with UV disinfection). A portion of the effluent passes through cooling units to keep
the blended effluent within the required temperature range for discharge. The solids handling process
includes gravity belt thickeners, anaerobic digesters, and belt press dewatering.

The Dry Creek plant, originally constructed in 1974, was expanded in 1991 to treat an ADWF of 18 mgd.
Beginning in June of 2004 part of the flow has been diverted to the new Pleasant Grove plant, so the
current ADWF to Dry Creek is only 10.5 mgd, or 58 percent of its design flow.

Equally as important as the hydraulic capacity of a plant is its organic treatment capacity. The 1991
expansion of the plant was based on an influent BOD concentration of 160 mg/l for an average BOD
loading of 24,000 Ib/day. As discussed earlier in this TM, the concentrations of influent BOD has
significantly increased since 1991. Since the completion of the diversion of flow to Pleasant Grove in
February 2005, the average BOD loading to the Dry Creek plant has been 21,500 1b/day, or 89 percent of
its design BOD capacity.

The recommended expansion requirements are driven by four factors:
e Flow capacity to meet the anticipated ADWF of 21 mgd and peak hydraulic flow of 63 mgd.

e Organic treatment capacity to meet an anticipated BOD loading of 48,200 Ib/day and a TSS
loading of 54,300 Ib/day

e Denitrification to meet an expected new NPDES limit of 10 mg/I-N
o Replacement of older, under-performing facilities

The proposed treatment process for the system expansion is similar to that of the existing plant, with the
exception of the addition of fine screens, and is illustrated below on Figure 1.

Figure 1 Dry Creek Treatment Schematic
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The recommended facilities are summarized in Table 26 — Dry Creek Design Criteria and the proposed
layout for the new facilities is shown on Figure 2. Both are included at the end of this TM. The design
basis for each process is discussed below.

3.1 Headworks

Wastewater enters the Dry Creek plant via the East Roseville gravity sewer and the North Roseville force
main. The East Roseville flow is screened and pumped at the plant, and was sized in 1991 for an ADWF
of 12 mgd. The North Roseviile force main has a separate screening facility at the plant and is sized for
an ADWF of 6 mgd. Most of the flow diverted to the new Pleasant Grove treatment plant came from the
North Roseville force main, so the flow currently entering the plant through the force main is small.

Routing of trunk sewers for the new Urban Growth Areas has not been finalized as of this writing. For
the purposes of this analysis it is assumed that up to 6 mgd of dry weather flow, including flows from
Placer Vineyards and potentially West Dry Creek, will enter the plant through the North Roseville force
main. The remaining 15 mgd of dry weather flow will enter through the influent pump station. This
assumption should be revisited as the routing of the trunk sewers serving the new UGA’s is better
established.

3.1.1 Coarse Screens

The existing screening facility for the East Roseville trunk sewer includes 2 mechanically cleaned bar
screens with % inch openings and a manually cleaned bypass screen. There is an existing spare channel.
The system expansion assumes the addition of one mechanically cleaned bar screen in the existing spare
channel.

3.1.2 Influent Pump Station

The existing East Roseville influent pump station consists of 7 pumps which are divided between two
pump stations. Each of the 75 HP pumps is sized for 3,000 gpm giving a firm pumping capacity with one
pump out of service of 26 mgd.

The influent pump station should be designed to pump a projected PHWWF of 45 mgd, which
corresponds to the ADWF of 15 mgd entering the plant through the pump station. Variable speed pumps
are needed to accommodate the range of flows expected, from an existing diurnal minimum dry weather
flow of about 5 mgd to a projected peak hour flow of 45 mgd. The system expansion includes a new
influent pump station would contain 5 variable speed pumps, 4 duty and 1 standby. Assuming the same
60 feet of head as the existing pump station, each pump would be sized for a maximum capacity of 8,000
gpm (11.5 mgd) and a motor size of 175 HP. During dry weather flow, 1 to 3 pumps would operate to
cover the diurnal variation of dry weather flows. For the peak hour flows of 45 mgd, 4 pumps would
operate with the fifth pump as standby. The pumps would be housed in a new influent pump station to
the west of the existing screenings facility.

3.14.3 Fine Screens

The Dry Creek plant does not currently have fine screens. The only screens are the mechanically
screened bar screens with % inch openings. The coarse screens allow plastics to pass through to
downstream treatment processes. The plastics accumulate in the digesters and detrimentally impact the
quality of the digested sludge. Addition of a fine screen process is proposed to remove the fine plastics
from the treatment process. For layout and cost estimating purposes, the fine screens are assumed to be
part of the new influent pump station. During predesign, consideration should also be given to locating
the fine screens downstream of the influent pump station near the grit basins so that the screened
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materials could be handled above grade and so that a single fine screening facility would handle flows
from both the influent pump station and the North Roseville force main.

The fine screens are sized to pass the PHW WF of 45 mgd entering the plant via the pump station. For
layout and cost estimating purposes this evaluation assumes the addition of three 6 mm (1/4”) band
screens, each with a capacity of 15 mgd. The facility would also include odor control and a screenings
washer/compactor to remove organics caught by the screens.

3.2 Grit Removal

There are two existing aerated grit basins each 640 square feet and a volume of 6400 cubic feet. At the
1991 design ADWF of 18 mgd, the overflow rate is 9.8 gpm/sf and the detention time is 7.7 minutes.

Sizing of new grit removal basins would also be based on a hydraulic loading rate. However, the in-plant
recycle streams, such as such as filter backwash and the filtrate from the solids thickening and dewatering
processes, are returned to the main plant flow upstream of the grit basins. For Dry Creek, this adds an
additional 5 to 9 percent of flow, so the effective flow to the grit basins and downstream processes is
higher than the influent flow to the plant. The estimated flow rates for the recycle streams and the
resulting flow rates for process sizing are shown in the following table:

Table 6 Dry Creek Flow to Processes, Including Recycle Streams

Peak

ADWF

Month

PHWWF

Influent Flow mgd 21.0 29.4 52.5 63.0

Recycle Flows
Spray water and washdown mgd 0.2 0.3 0.3 0.3
Backwash Recycle mgd 0.6 1.4 1.9 1.9
Dewatering Recycle mgd 0.3 0.4 0.4 0.4
GBT Recycle mgd 0.5 0.6 0.6 0.5
Total Recycle Flows mgd 1.5 2.6 3.1 3.1
Percent of Influent Flow %o 7.2% 9.0% 5.9% 4.9%

Total Flow with Recycle mgd 22.5 32.0 55.6 66.1

One additional aerated grit basin similar in size and configuration to the existing units is recommended. .
Three aerated grit basins would have a total surface area of 1,920 square feet and a volume of 19,200
cubic feet. The resulting design criteria for three aerated grit basins would be as follows:

Table 7 Dry Creek Grit Basin Sizing Criteria

S e e ADWF Peak Day

Grit Basin Criteria (22.5 mgd) (55.6 mgd)
Overflow Rate, gpm/sf 82 20.2
Detention Time, minutes 9.2 3.7

Addition of a third grit basin will also require one additional grit blower, grit pump, grit classifier, and
grit cyclone similar in size and configuration to the two existing units of each type.

March 2006 7



Technical Memorandum 4b: WWTP Expansion Requirements
South Placer Regional Wastewater & Recycled Water Systems Evaluation Project

3.3 Primary Sedimentation

There are four existing primary sedimentation basins. Each is 225 feet long, 20 feet wide, and 10 feet
deep. The current design surface overflow rate is 1,000 gpd/st (at ADWF of 18 mgd) and 2,500 gpd/sf (at
PDWWF of 45 mgd).

Sizing new primary sedimentation basins would be based on a hydraulic surface loading rate using the
effective flow rates, including recycle streams, shown in Table 6. The grit and sedimentation basins are
constructed with one grit basin serving two primary sedimentation basins. Keeping this configuration
would mean adding the primary sedimentation basins in multiples of two. The following table shows the
design surface loading rates and the actual overflow rates resulting from adding two or four additional
sedimentation basins.

Table 8 Dry Creek Primary Sedimentation Sizing

|' ADWF

Peak Month PDWWF | PHWWF

Flow Rate mgd 22.50 32.00 55.60 66.10
Maximum Design Overflow Rate gpd/sf 1,000 1,200 1,600 2,500
Total Area Required sf 22,500 26,667 34,750 26,440
Existing Area sf 18,000 18,000 18,000 18,000
Additional Area Required sf 4,500 8,667 16,750 8,440
Additional Basins Needed ea 1.0 2.0 4.0 2.0

Actual overflow rate w/ 6 basins gpd/sf 820 1,160 2,010 2,390

Adding two new sedimentation basins would meet the design overflow rates for all conditions except for
the peak day wet weather flow, although the process would be operating near its maximum recommended
capacity for the peak month during wet weather. The recommendation is therefore to add two new
primary sedimentation basins, but to provide space for two additional units should future operating
experience at the plant indicate that a lower overflow rate during wet weather is desirable.

The two new primary sedimentation basins would require the addition of three primary sludge pumps and
one primary scum pump. The new sedimentation basins and the additional grit basin would be located to
the north of the existing basins.

3.4 Odor Control

The new influent pump station, fine screens, grit basin, and primary sedimentation basins would be
covered for odor control. The recommended odor control system for the new processes is soil bed
biofilters located near or adjacent to the new process structures.

3.5 Secondary Treatment Process

The secondary aeration configuration at Dry Creek includes denitrification basins ahead of the secondary
aeration basins. There are eight existing aeration basins; four from the original plant design in 1974 and
four from the 1991 expansion. There are six secondary clarifiers, four from the original plant design and
two from the 1991 expansion. The aeration basins and clarifiers from the original 1974 plant are smaller,
shallower, and less efficient than the corresponding basins from 1991. For all of the secondary treatment
alternatives, it is assumed that the older aeration basins and clarifiers will be replaced with new units,
The development of expansion alternatives therefore considers only the 1991 basins as existing.

The secondary treatment processes, including the denitrification basins, aeration basins and the secondary
clarifiers, are affected by both hydraulic and the organic loading rates. Aeration basins are sized to
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maintain a certain inventory (pounds) of microorganisms to provide the desired solids residence time.
Sizing the secondary treatment process is a balance between the aeration basin volume versus the solids
loading to the clarifiers. For example, operating the plant at a high mixed liquor concentration in the
aeration basins reduces the needed volume of the aeration basins, but results in a high solids loading to
the clarifiers which, in turn, must be sized larger to accommodate the solids loading. Conversely, a low
mixed liquor concentration increases the required volume in the aeration basins but reduces the required
clarifier area since the solids loading would be lower.

The sizing criteria discussed in the following sections is based on modification of the sizing used in the
1991 expansion to accommodate the higher influent BOD loading currently experienced, and review of
the plant operation during the heavy storms of early January 2006 in which the plant influent flow was 28
to 30 mgd. During that storm, everything in the plant was on line except the old mechanical aeration
basins. There was some carryover of solids from the secondary clarifiers. Effectively, the plant was
pushed to the limit but was able to meet permit limits due to good work by the operators.

The design of the aeration basins for the system expansion is based on producing an effluent with a total
nitrogen concentration of less than 10 mg/I-N with a mean cell residence time (MCRT) of 11 days during
the summer and 13 days during the winter. The governing criteria for the aeration basin sizing is the peak
month, wet weather condition with an MCRT of 13 days. For the clarifiers at Dry Creek, the peak day
loading conditions were the governing conditions.

Two options for sizing the aeration basins and clarifiers were considered. The first option uses a mixed
liquor suspended solids (MLSS) concentration of 2,500 mg/l in the summer and 3,000 mg/l in the winter.
The second option uses a MLSS of 3,000 mg/in the summer and 3,500 mg/in the winter. The following
table summarizes the process sizing for the two options. For the clarifiers, as shown in Table 9, the
governing sizing criteria at the lower MLSS concentration is the hydraulic loading and, for the higher
MLSS concentration, it is the solids loading rate.

Table 8 Dry Creek Secondary Treatment Sizing

: Option 1 | Option 2

Aeration Basin Sizing
Governing Condition Peak Month Peak Month
Total Sludge Produced 1b/day 31,800 31,800
MCRT Required days 13 13
Required Solids for MCRT b 413,400 413,400
Design MLSS mg/l 3,000 3,500
Required Basin Volume for MCRT MG 16.5 14.2
Volume Existing Basins " MG 4.2 4.2
Additional Volume Needed MG 12.3 10.0
Additional Basins Needed ea 12 10

Clarifier Sizing
Governing Condition PDWWF PDWWF
Flow mgd 55.60 66.10
Anticipated Total RAS Flow mgd 36.00 40.00
MLSS mg/1 3,000 3,500
Max Hydraulic Overflow Rate gal/sqft-day 700 700
Maximum Solids Loading Rate Ib/sqft-day 32 32
Req'd Area for Hy draulic Loading sqft 79,400 94,400
Req'd Area for Solids Loading sqft 71,600 96,800
Area Existing Clarifiers ) sqft 24,500 24,500
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Option 1 Option 2
Additional Area Needed sqft 54,900 72,300
Additional Clarifiers Needed ea 5 6

" Volume and Area of existing aeration basins and clarifiers include only those added built
duirng the 1991 Expansion. For both options it is assumed that the older aeration basins and
clarifiers built in 1974 would be replaced.

The better match between aeration basin and clarifier volume appears to be Option 2, which is designed
for the higher MLSS concentration. One more clarifier is needed for this option, but it is less expensive
to construct and operate than the two additional aeration basins needed for Option 1. The
recommendation is therefore to add 10 additional nitrification/aeration basins for a total of 14 basins. Four
of the new aeration basins would be replacements for the older basins from 1974. The remaining six
aeration basins would be located north of the 1991 basins. The new basins will be similar in
configuration to the 1991 basins except that the anoxic zone, which constitutes about 20 percent of the
basin volume, will be physically separated from the aeration zone. This will prevent the backflow
between the anoxic and aeration zones that currently diminishes the effectiveness of the anoxic zone. The
cost estimate includes an allowance for retrofitting the existing anoxic basins to minimize the cross-
circuiting between basins.

The peak air demand at buildout is estimated to be 35,300 scfm. Currently there are three motor driven
blower and one engine driven blower, each sized at 8,775 scfm. One additional motor driven blower
would be needed to meet the projected air demands with the fifth blower acting as standby. The
additional blower would be located in the spare space in the existing blower building.

For the clarifiers, six additional 125 ft diameter clarifiers are needed, for a total of 8 clarifiers. The four
smaller clarifiers and RAS pump station from 1974 will be replaced with two new clarifiers and a RAS
pump station similar in configuration to the 1991 clarifiers. The remaining four new clarifiers and a new
RAS pump station will be located north of the 1991 clarifiers.

3.6 Effluent Cooling

The Dry Creek plant has 4 effluent cooling units with space for an additional 6 units. The projected
buildout flow of 21 mgd is approximately 20 percent higher than the original ADWF design of 18 mgd.
Assuming the cooing unit sizing increases by the same ratio, one additional cooling unit would be needed.
It would be installed in one of the spare spaces.

3.7 Effluent Filtration

There are three existing filters, each with four 347 square foot cells per filter. The total existing surface
area is 4,164 sq ft, or 3,817 sq ft with one cell out of service for backwash. They were designed to
maintain a filter surface loading of less than 5 gpm/sq ft (Department of Health Services (DHS)
guidelines for Title 22 reuse) at 27 mgd (peak hour dry weather flow). The loading rate for the current
PDWWF of 45 mgd would be 7.9 gpm/sf with one cell out of service.

The filters must meet the DHS loading criteria of 5 gpm/sf for the peak hour of the ADWF, which is
assumed to have a peaking factor of 1.5 over the ADWF. For the system expansion, a more conservative
design criteria is recommended. Even though it is unlikely that recycled water would be used for
irrigation during the peak wet weather day and thus would not have to meet the 5 gpm/sf loading rate
recommended by DHS, the effluent must still meet a turbidity limit of less than 2 ntu. Maintaining the
surface loading rate closer to 5 gpm/sf during PDW WF will help the plant meet the effluent turbidity of 2
ntu during wet weather events.  The following table shows the design surface loading rates and the
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actual overflow rates resulting from adding two or three additional filters similar in size and configuration

to the existing filters.

Table 10 Dry Creek Filter Loading Rates

Peak Hour Peak

of ADWF Month PDWWF
Flow Rate mgd 22.50 33.75 32.00 55.60
Desired Design Overflow Rate gpm/sf 5 5 5 5
Existing Filter Area ‘) sf 3817 3817 3817 3817
Area per Additional Filter sf 347 347 347 347
Overflow Rate with 2 new filters gpm/sf 2.37 3.55 3.37 5.86
Overflow Rate with 4 new filters gpnv/sf 1.96 2.94 2.78 4.84
M With one cell out of service for backwashing

Adding two additional filters would meet the DHW Title 22 criteria for all conditions except peak day
wet weather., The recommendation is therefore to add two new filters, but to provide space for an
additional unit should future operating experience at the plant indicate that a lower overflow rate during
wet weather is desirable. The new filters would be located to the east of the existing filters. New waste
backwash pumps and a larger backwash pipe would also be required to handle the additional flow.

3.8 Disinfection

The Dry Creek WWTP is in the process of converting from disinfection with gaseous chlorine to UV
disinfection. The proposed UV system is designed for a peak day plant influent flow of 45 mgd and will
have five channels, with 4 UV banks per channel. Based on a ratio of the peak day plant influent flow
rates (52.5 mgd/45 mgd, or 1.17), one additional UV channel is needed to meet the future flow rates, for a
total of 6 channels. The new channel would be built to the east of the five proposed UV channels. The
cost estimate assumes that the initial 5 UV channels are already in place.

3.9 Solids Thickening

There are two existing, 2 meter wide gravity belt thickeners. Based on discussion with plant staff, it is
assumed that the thickening process would operate 24 hours per day. As shown in the table below, a
single belt thickener is adequate to meet the projected thickening requirements under both ADWF and
peak month conditions. The second existing belt thickener would function as the redundant unit, or both
could be put in service to shorten the thickening time below 24 hours per day. No additional thickening
facilities are required.

Table 11 Dry Creek Solids Thickening Sizing

| ADWF | Peak Month
WAS Production Ib/day 27,550 31,800
WAS Production mgd 0.46 0.49
Hours of Operation hrs/day 24 24
WAS Flow to Thickeners gpm 319 340
Maximum GBT Loading Rate gpm/unit 400 400
Required Number of Thickeners ea 1 !
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3.10 Solids Stabilization

There are two existing anaerobic digesters, each 90 feet in diameter with a volume of 1.18 million
gallons. Currently a single digester is used with a volatile solids loading rate of 0.13 1b VS/cf-day and a
detention time of about 14.5 days. The second digester acts as a redundant unit. The future digesters
were sized for the peak month solids production using two methods. The first replicates the existing
loading criteria, i.e. a volatile solids loading rate of 0.13 Ib VS/cf-day with a redundant digester available.
The second method assumes an overall volatile solids loading rate of 0.10 Ib VS/cf-day with no redundant
digester. The results of the analysis are shown below.

Table 12 Dry Creek Digester Sizing

Option 1 Option 2

Peak Month Solids Production Ib/day 72,980 72,980
Peak Month VSS Production Ib/day 57,980 57,980
VSS Design Criteria b VSS/cfiday 0.13 0.10
Total Volume Needed MG 3.3 4.3
Volume per Digester MG 1.18 1.18
Total Digesters Needed

Duty ea 3 4

Standby ea 1 -

Total ea 4 4

Both methods yield the same result; a total of 4 digesters are needed. For cost estimating and layout
purposes, the two new digesters are assumed to be the same size and configuration as the existing
digesters. Support equipment, including heating, mixing, and gas handling facilities would also be
required.

If the City wants to move towards Class A solids production in the future, the configuration of the
digesters will likely be different to accommodate the Class A technology. The predesign for the new
solids handling system should evaluate in detail the potential need for Class A solids and revise the
digester layout accordingly.

3.11 Solids Dewatering

There are three existing 2-meter belt presses. Due to age and condition of the existing units, the ability to
obtain drier solids, and odor control, the City is evaluating replacing the belt presses with centrifuges.
The centrifuges will produce a drier sludge and therefore reduce hauling costs; however the power
requirement of a centrifuge is much higher than that of a belt press. With either technology the
dewatering process would be limited to approximately 7 hours per day to avoid the need for additional
staffing outside of the normal work shifts. If one unit is out of service, redundancy could be provided by
operating for a longer period until the unit is repaired.

The following table compares belt presses versus centrifuges for dewatering at Dry Creek.
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Table 13 Dry Creek Dewatering Options

Belt Press I Centrifuge
Governing Condition Peak Month Peak Month
Digested Sludge Flow gpd 243,380 243,380
Dry Solids Loading 1b/day 43,990 43,990
Hours of Operation hr 7 7
Sludge Flow to Dewatering gpm 580 580
Number of Units Needed ea 5 2
Loading per Duty Unit gpm 120 300
Installed Horsepower per unit HP 15 400
Cake Dry Solids % 16 20

For layout and cost estimating purposes, the centrifuge option will be included. Assuming a centrifuge
capacity of 250 — 350 gpm, which is similar to the units at Pleasant Grove, two duty centrifuges would be
required.

3.12 Recycled Water Pumps

One additional recycled water pump would be located in the spare space at the existing recycled water
pump station. Discussion of the recycled water pumps and their associated costs are discussed in the
Recycled Water technical memorandum.

4 Pleasant Grove Expansion Recommendations

The Pleasant Grove treatment plant was completed in 2004 and reached full flow in February 2005. It was
designed for an ADWF of 12 mgd, an average BOD loading of 16,000 Ib/day, and an average TSS
loading of 22,000 lb/day. The liquid treatment process includes screen and grit removal, influent
pumping, secondary treatment/denitrification in oxidation ditches, secondary clarifiers, filtration, and
disinfection with sodium hypochlorite. The solids treatment process is sludge dewatering with
centrifuges.

The ADWF in 2005 was 6.6 mgd. However, the concentration of influent BOD to the plant is
significantly higher than the concentration used during the plant design in 2000. The current BOD
loading to the plant is 15,400 Ib/day, or 96 percent of its nominal design BOD loading. The current TSS
loading is 18,600 Ib/day, or 84 percent of the design TSS loading.

The recommended expansion requirements are driven by three factors:

¢ Flow capacity to meet the anticipated ADWF of 24 mgd and peak hydraulic flow of 60 mgd (and
space for an ultimate ADWF of 27 mgd)

e Organic treatment capacity to meet an anticipated BOD loading of 57,000 Ib/day and a TSS
loading of 68,100 ib/day

e Denitrification to meet an expected new NPDES limit of 10 mg/I-N

Two alternatives for expansion of the Pleasant Grove WWTP were initially evaluated. The first
alternative expanded the existing treatment process train, i.e. used oxidation ditches without primary
sedimentation. The second alternative adds primary sedimentation upstream of the oxidation ditches and
adds solids thickening and anaerobic digesters to the solids treatment processes. After initial evaluation
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of the two alternatives and review by SPWA, the second alternative, adding primary sedimentation, was
recommended for the following reasons:

e The total cost of Alternative 2 was approximately 6 percent less than the cost of Alternative 1.
Meeting the buildout flows and loadings with the original process train would have required a total
of 10 oxidation ditches and 8 centrifuges.

e Improving the sludge processing system by adding thickening and stabilization will eliminate the
need for the WAS holding tanks, produce a more stabilized sludge, reduce the volume of sludge
for dewatering, and reduce the odors associated with solids handling.

e Adding primary sedimentation will reduce the organic loading on the oxidation ditches and
therefore reduce the amount of power needed for the aerators in the oxidation ditches

e The anaerobic digesters will produce methane which can be used in a co-generation process to
produce electricity and reduce the plant’s power consumption.

e The addition of fine screens upstream of the primary sedimentation process will remove fine
plastics which currently accumulate in the oxidation ditches, the sludge, and in the recycled water
process.

The rest of the TM focuses on the alternative of adding primary sedimentation and expanded solids
handling to the Pleasant Grove process train. The resulting treatment processes are illustrated in Figure 3.

Figure 3 Pleasant Grove Treatment Schematic

Vi

Screens Grit Fine Primary ) Secéndary Filtraton uv
Basing Screens Sedimentation Ditches Clarifiers Disinfection

Sludge Anzerobic Svyludge
Deviatering Digesters Thickening

The recommended facilities are summarized in Table 27 — Pleasant Grove Design Criteria and the
proposed layout for the new facilities is shown on Figure 4. Both are included at the end of this TM.

The design basis for each process is discussed below.

4.1 Preliminary Treatment

41.1 Coarse Screens

The existing screening facility for the East Roseville trunk sewer includes 2 mechanically cleaned bar
screens with ¥ inch openings. There is an existing spare channel. The system expansion assumes the
addition of one mechanically cleaned bar screen, similar to the two existing, in the existing spare channel.
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4.1.2 Influent Pump Station

The existing influent pump station includes 2 low-range pumps rated at 9 mgd and 2 high-range pumps
rated at 21 mgd. With the largest pump out of service the firm pumping capacity is 39 mgd. There are
two spare spaces for additional pumps. The required firm capacity of the influent pump station at
buildout is 60 mgd (PHW WF). This would require the addition of one more high range pump. With one
large pump out of service, the resulting firm pumping capacity would be 60 mgd. For an ultimate
PHWWF flow of 67.5 mgd, one additional low-range pump. The firm capacity would then be 69 mgd
with the largest unit out of service.

There are two existing side stream pumps, each rated at 5.1 mgd. The projected side stream flow at peak
day conditions is 4.3 mgd. The existing side stream pumps are adequate for buildout and no additional
side stream pumps are needed.

4.1.3 Grit Chambers

The in-plant recycle streams are returned to the main plant flow upstream of the grit basins. These flows
consist predominately of filter backwash, but also include spray water, filtrate from dewatering, and the
new filtrate from the solids thickening process. With the addition of the in-plant recycle flows, the
effective flow to the grit basins and downstream processes is as follows:

Table 14 Pleasant Grove Flow to Processes, Including Recycle Streams

l Peak I '
ADWF Month PDWWF PHWWF

At Buildout

Influent Flow mgd 24.0 33.6 48.0 60.0

Recycle Flows
Spray water and washdown mgd 0.2 0.3 0.3 0.3
Backwash Recycle mgd 24 24 24 24
Dewatering Recycle mgd 0.3 0.3 0.3 0.3
Thickening Recycle mgd 0.6 0.7 0.7 0.7
Total Recycle Flows mgd 3.5 3.7 3.7 3.7
Percent of Influent Flow % 14.5% 11.0% 7.7% 6.2%

Total Flow with Recycle mgd 27.5 37.3 51.7 63.7

At Ultimate

Influent Flow mgd 27 37.8 54 67.5
Total Recycle Flows mgd 4.4 4.6 4.6 4.6

Total Flow with Recycle mgd 314 42.4 58.6 72.1

There are two existing aerated grit chambers, each sized for an overflow rate of 42,900 gpd/sf at
PHWWF. Using a similar overflow rate, two additional grit chambers would be needed for the buildout
and ultimate flow as shown below.
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Table 15 Pleasant Grove Grit Basin Sizing

| | Buildout | Ultimate
Design Flow (PHW WF) mgd 63.7 72.1
Design Overflow Rate gpd/sf 42,900 42,900
Total Area Required sqft 1,480 1,680
Existing Area sqft 840 840
Additional Area Required sqft 640 840
Additional Basins Needed ea 2 2

4.1.4 Fine Screens

The ¥ inch coarse screens allow plastics to pass through to downstream treatment processes. The plastics
are neutrally buoyant and are not removed through the secondary process. Addition of a fine screen
process is proposed to remove plastics.

The fine screens would be sized to pass the buildout PHW WF of 67.5 mgd with provisions to expand if
needed for the ultimate flow. For layout and cost estimating purposes this evaluation assumes the
addition of three 6 mm (1/4”) band screens, each with a capacity of 22.5 mgd, built as part of the
influent/flow splitting structure for the new primary sedimentation basins. The facility would also include
odor control and a screenings washer/compactor to remove organics caught by the screens. One of the
key issues to be resolved during predesign is an assessment of the hydraulic profile of the plant to
determine whether there is adequate head available for the fine screens.

4.2 Primary Sedimentation

The following table summarizes the design criteria and required number of basins needed for a new
primary sedimentation process.

Table 16 Pleasant Grove Primary Sedimentation Sizing

Peak l l
. Month PDWWF | PHWWF

Flow Rate mgd 27.5 37.3 51.7 63.7
Maximum Design Overflow Rate gpd/sf 1,000 1,200 1,600 2,500
Area Required sf 27,500 31,083 32,313 25,480
Rectangular Basins

Length ft 230 230 230 230

Width ft 20 20 20 20

Area per Basin sf 4,600 4,600 4,600 4,600

Number of Basins Needed ea 6 7 7 6
Circular Basins

Diameter ft 125 125 125 125

Area per Basin sf 12,266 12,266 12,266 12,266

Number of Basins Needed ea 3 3 3 3

Two options are shown, rectangular primary sedimentation basins similar to those at Dry Creek, and
circular basins. Fewer circular basins would be required and they are usually less costly to construct.
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However, the space allocated for addition of a primary sedimentation process in the existing site plan is
inadequate for three circular basins. Therefore, for layout and cost estimating purposes, the primary
sedimentation process will include seven rectangular primary sedimentation basins, covered for odor
control, and associated sludge pumping facilities. One additional primary sedimentation basin would be
needed for the ultimate flow. The project will also include a biofilter for odor control of the primary
sedimentation and the fine screens.

4.3 Secondary Treatment

There are three existing oxidation ditches, each 3.2 MG in volume, and four existing 125 ft diameter
clarifiers. The design of the oxidation ditches for the system expansion is based on producing an effluent
with a total nitrogen concentration of less than 10 mg/I-N at a mean cell residence time (MCRT) of 11
days during the summer and 13 days during the winter. The governing criteria for the oxidation ditch
sizing is the peak month, wet weather condition with an MCRT of 13 days. Sizing of the clarifiers
depends on meeting both a maximum hydraulic loading rate and solids loading rate. As discussed
previously with Dry Creek, the sizing of the two components of the secondary treatment process also
depends on striking a balance between the oxidation ditch volume and the clarifier area.

Two options for sizing the oxidation ditches and clarifiers were considered. The first option uses a mixed
liquor suspended solids (MLSS) concentration of 2,500 mg/l in the summer and 3,000 mg/! in the winter.
The second option uses a MLSS of 3,000 mg/in the summer and 3,500 mg/in the winter. The following
table summarizes the process sizing for the two options at buildout flows and loadings.

Table 17 Pleasant Grove Secondary Treatment Sizing

Option 1 | Option 2
Oxidation Ditch Sizing
Governing Condition Peak Month Peak Month
Total Secondary Sludge Produced Ib/day 36,730 36,730
MCRT Required days 13 13
Required Solids for MCRT 1b 477,490 477,490
Design winter time ML SS mg/l 3,000 3,500
Required Basin Volume for MCRT MG 19.1 16.4
Volume Existing Basins MG 9.6 9.6
Additional Volume Needed MG 9.5 6.8
Additional Ditches Needed ea 3 2
Clarifier Sizing
Flow mgd 37.3 37.3
Anticipated Total RAS Flow mgd 24.00 30.00
MLSS mg/l 3,000 3,500
Max Hydraulic Overflow Rate gal/sqft-day 400 400
Maximum Solids Loading Rate Ib/sqft-day 20 20
Req'd Area for Hydraulic Loading sqft 93,300 93,300
Req'd Area for Solids Loading sqft 76,700 98,200
Area Existing Clarifiers sqft 49,100 49,100
Additional Area Needed sqft 44,200 49,100
Additional Clarifiers Needed ea 4 4
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The peak month loadings were the governing criteria for both the oxidation ditches and the clarifiers. The
clarifier sizing is set by the hydraulic loading rate in Option 1 and by the solids loading rate in Option 2.
Both options require the addition of four new clarifiers.

Based on an estimated peak oxygen demand of 90,000 Ib/day, approximately 2,500 HP of installed
aerators would be needed. For Option 1 with 3 additional oxidation ditches, this would be 420 HP per
ditch. For Option 2 with only 2 additional ditches, the installed horsepower would be 500 HP per basin
would be difficult to install with the ditch configuration and would detrimentally affect the denitrification
performance of the anoxic zones. The recommendation is therefore to add 3 additional oxidation ditches
for a total of 6, and 4 new clarifiers, for a total of 8.

The new oxidation ditches would be built to the south of the existing ditches. The new clarifiers, along
with a RAS pump station, would be built to the south of the existing clarifiers.

For an ultimate flow of 27 mgd, one additional oxidation ditch and no additional clarifiers would be
required.

4.4 Effluent Filtration

There are six existing continuous backwash filters, with a filter area of 500 square feet per filter. At a
maximum filter surface loading of 5 gpm/sq ft (Department of Health Services guidelines for Title 22
reuse, this corresponds to a capacity of 21.6 mgd (approximately peak hour dry weather flow). The
loading rate for the current design PDW WF of 30 mgd would be 6.9 gpm/sf

The filters must meet the DHS loading criteria of 5 gpm/sf for the peak hour of the ADWF, which is
assumed to have a peaking factor of 1.5 over the ADWF. For the system expansion, a more conservative
design criteria is recommended. Even though it is unlikely that recycled water would be used for
irrigation during the peak wet weather day and thus would not have to meet the 5 gpm/sf loading rate
recommended by DHS, the effluent must still meet a turbidity limit of less than 2 ntu. Maintaining the
surface loading rate closer to 5 gpm/sf during PDW WF will help the plant meet the effluent turbidity of 2
ntu during wet weather events. The following table shows the design surface loading rates and the actual
overflow rates resulting from adding additional filters similar in size and configuration to the existing
filters.

Table 18 Pleasant Grove Filters Sizing Criteria

Peak

Hour of Peak
ADWF ADWF Month PDWWF

Buildout Flow Rate mgd 27.5 41.25 373 51.7
Desired Design Overflow Rate gpm/sf 5 S 5 5
Existing Filter Area sf 3,819 5,729 5,181 7,181
Area per Additional Filter sf 500 500 500 500
Overflow Rate with 6 addn'l filters ¢ sf 3.18 4.77 4.32 5.98
Overflow Rate with 8 addn'] filters!" gpm/sf 2.73 4.09 3.70 5.13

Ultimate Flow Rate mgd 31.4 47.0 42.4 58.6
Overflow Rate with 9 addn'l filters®” gpm/sf 2.9 4.4 39 5.4

O Filter area assumes all units in service since filters are continuous backwash
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Adding six additional filters would meet the DHW Title 22 criteria for all conditions at buildout except
for peak day wet weather. The recommendation is therefore to add six new filters, but to provide space
for additional units should future operating experience at the plant indicate that a lower overflow rate
during wet weather is desirable. For an ultimate flow of 27 mgd, a total of 9 additional filters would be
required, or 3 more than are added for buildout conditions. The original plant layout only provided space
for four additional filters, so the filter layout will require additional analysis during predesign.

4.5 Disinfection

The Pleasant Grove WWTP currently disinfects with sodium hypochlorite. During the system expansion
the disinfection method would be converted to UV disinfection. The proposed UV system will have five
channels, with 4 UV banks per channel, similar in configuration to the UV system currently under design
for Dry Creek. It would be built in the same location as the existing chlorine contact channels.

For an ultimate flow of 27 mgd, one additional UV channel would be required.

4.6 Recycled Water Pumps

The system expansion includes two additional recycled water pumps located in the spare space at the
existing recycled water pump station. Discussion of the recycled water pumps and their associated costs
are discussed in the Recycled Water technical memorandum

4.7 Solids Thickening

With the addition of primary sedimentation, the solids handling process will change to include solids
thickening and anaerobic digestion prior to solids dewatering. Activated sludge would be wasted to the
thickening process on a continuous, 24 hour per day process. This will eliminate the need for the two
existing waste activated sludge (WAS) holding tanks, which are a significant source of odor from the
plant.

There are several types of thickening processes which should be evaluated in predesign. The following
table shows a comparison of gravity belt thickeners versus centrifuges.

Table 19 Pleasant Grove Sludge Thickening Options

Gravity Belt

Thickener Centrifuge

Governing Condition Peak Month Peak Month
WAS Production 1b/day 36,730 36,730
WAS Production mgd 0.57 0.57
Hours of Operation hrs/day 24 24
WAS Flow to Thickeners gpm 396 396
Maximum Unit Loading Rate gpm/unit 400 400
Required Number of Thickeners 1

Duty ea 1 |

Standby ea 1 |

Total ea 2 2
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Centrifuges are higher in cost and have significantly higher power requirements than gravity belt
thickeners, but can more easily operate unattended at night and require less odor control. For cost and
layout purposes, centrifuges have been used as the thickening process, but further analysis, particularly of
power requirements, should be done in predesign. Two thickening centrifuges (one duty and one
standby) would be housed in a new solids thickening building.

No additional thickeners would be required for an ultimate flow of 27 mgd.

4.8 Anaerobic Digesters

Anaerobic digesters would be added for stabilization of the primary sludge and thickened WAS prior to
dewatering. Addition of digesters will reduce the volume of sludge going to dewatering, reduce odor
problems associated with storage and dewatering of non-stabilized sludge, and produce methane which
can be used in co-generation equipment to produce electricity. The following table shows the sizing
criteria used for new digesters at Pleasant Grove.

Table 20 Pleasant Grove Digester Sizing

N Buildout | Ultimate

Peak Month Solids Production 1b/day 86,640 97,465
Peak Month VSS Production 1b/day 69,220 77,864
1b
VSS Design Criteria VSS/cf/day 0.10 0.11
Total Volume Needed MG 52 5.3
Digesters
Diameter ft 90 90
Side Water Depth ft 28 28
Total Volume, each MG 1.3 1.3
Total Digesters Needed 4 4
Detention Time days 18.3 16.3

Four anaerobic digesters, each 90 ft in diameter and 28 ft deep, would be added. By operating at a
slightly higher volatile solids loading rate, the same digesters would be sufficient for the ultimate loads.
The digesters would be 90 ft diameter digesters for a total volume of 4.76 million gallons. A new digester
control building would house support equipment including heating and mixing equipment for the
digesters.

4.9 Solids Dewatering

There are three existing centrifuges for siudge dewatering. (the third centrifuge is currently in
construction) For the buildout flow of 24 mgd, one additional centrifuge would be installed in a spare
space in the existing solids handling building for a total of four (three duty and one standby). Assuming
an operating period of 6 hours per day for dewatering, the loading per centrifuge would be 230 gpm.

No additional centrifuges would be needed for an ultimate ADWF flow of 27 mgd.
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Table 21 Pleasant Grove Dewatering Criteria

Buildout | Ultimate

Peak Peak

Governing Condition Month Month
Digested Sludge Flow gpd 290,500 326,800
Dry Solids Loading lb/day 52,030 58,530
Hours of Operation hr 7 7
Sludge Flow to Dewatering gpm 690 780
Loading per Duty Unit gpm 230 260
Number of Units Needed

Duty ea 3 3

Standby ea ] 1

Total ea 4 4
Installed Horsepower per unit HP 400 400
Cake Dry Solids % 20 20

4.10 Co-Generation Facilities

The options for using digester gas are cogeneration, hot water boilers or waste gas flaring. Cogeneration,
also referred to as combined heat and power (CHP), uses the digester gas for generation of both power
and heat and should be integrated into the new anaerobic digester system. The cogeneration system will
be integrated into the digestion process by running on digester gas produced from the anaerobic digesters
and producing heat for the digestion process.

The following table summarizes the three primary types of co-generation currently in use at wastewater
treatment plants.

Table 22 Cogeneration Technology Comparison

Internal Combustion

Engine Microturbine Fuel Cell
Advantages » High power efficiency e Fewer moving parts ¢ Can be installed outdoors
o Can be overhauled on-site | » Compact size » No combustion
e Operates on low-pressure | » Low emission s  Very low emission
gas s No cooling required * Low noise
Disadvantages | e High maintenance costs o High capital cost o Highest capital cost
s Requires cooling system s Lower mechanical » Emerging technology
e High levels of low efficiency without an extensive
frequency noise s Lower electrical installation history
e Must be installed in a efficiency * Major overhaul after 3-5
building for noise control | ® Major overhaul or years
replacement after 10 years
Installation Indoors Outdoors Qutdoors
Air Emissions Relatively high Low emissions Very low emissions
Electrical 22-40% 18-27% 43%
Efficiency
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A significant amount of electricity could be generated from a co-generation facility at Pleasant Grove.
The following table summarizes the estimated electrical power production based on average day loadings
to the plant.

Table 23 Pleasant Grove Potential Co-generation Power Output

Item Unit Value
Volatile Solids, average Ib/day 59,030
Volatile Solids Destruction % 50%
Digester Gas Generation cu lb VSS 15
destroyed
Digester Gas Energy Content BTU/cf 550
Total Energy Content BTU/day 243,498,750
Total Energy Content BTU/hr 10,145,781
Avg. Co-gen Electrical Efficiency % 34%
Electrical Output kw 1,010
Electrical Output hp 1,350

The predesign should select the co-generation equipment based on capital cost, emissions requirements,
available subsidies, and the cost of power. For cost estimating and layout purposes, two 500-kW lean
burn internal combustion engines are assumed.

411 Standby Generators

For budgeting purposes, it is assumed that one additional standby power generator would be installed in
the space allocated adjacent to Electrical Building No. 1.

5 Construction Phasing and Estimated Costs

The system expansion at each plant would be done in phases. For each plant, the first priority would be to
add organic capacity since the current BOD loading is higher than anticipated during design of the plants.
Increased organic treatment capacity is also needed in anticipation of changes in the NPDES permits to
add a nitrate limit. Subsequent phases of construction would add both hydraulic and organic capacity to
meet the projected needs at buildout. Phasing the construction will allow SPWA to evaluate the actual
versus projected rate of growth in the service area and adjust the timing of expansions accordingly.

Construction costs are based on a December 2005 ENR of 8462 and include the following allowances:

e Sitework 10%
e Electrical and Controls 15%
e Contingency 30%

¢ Engineering and administration 25%

The construction costs are an order of magnitude estimate as defined by the American Association of Cost
Engineers. The estimate is based on scale-up or down factors and is normally expected to be accurate
within plus 50 percent or minus 30 percent.

The buildout timelines for both plants were developed and presented in the TM titled Wastewater
Treatment Plant Projected Loadings and Buildout TM 4a. The timelines presented here have been
modified to more realistically reflect future growth. This was accomplished by 1) staggering the start

March 2006 22



Technical Memorandum 4b: WWTP Expansion Requirements
South Placer Regional Wastewater & Recycled Water Systems Evaluation Project

date of the UGAs to more accurately reflect the level of effort associated with approval of a UGA by local
land use authorities and 2) extending the buildout dates to fiscal year 2030-31 to more accurately reflect
historical absorption rates in the region.

The changes that were made to the timeline presented in TM 4a at the Dry Creek Wastewater Treatment
Plant include:

1. Modifying the buildout date for the 2005 Roseville Service Area from 2020 to 2015
2. Extending the estimated buildout date for Placer Vineyards to fiscal year 2030

The changes that were made to the timeline presented in TM 4a at the Pleasant Grove WWTP include:
1. Extending the buildout date for Placer Ranch to fiscal year 2030

2. Pushing the start date for Curry Creek to fiscal year 2014 and extending the buildout date to fiscal
year 2034

3. Pushing back the start date for Creekview and Sierra Vista to fiscal year 2010

4. Extending the buildout date for Creekview, Sierra Vista, Regional University, and Orchard Creek
to fiscal year 2030

5.1 Dry Creek Expansion

Figure 5 shows the projected timeline for buildout for construction phasing of the Dry Creek plant. The
y-axis shows the influent flows and the corresponding BOD loading. The expansion of the Dry Creek
plant is proposed to occur in two phases. The first priority at Dry Creek is to add organic treatment
capacity in response to the increased BOD concentrations in the influent. The Phase 1 construction would
increase the BOD capacity from the current 24,000 lb/day up to 34,500 Ib/day, which corresponds to an
influent flow of 15 mgd, and would be on line in FY 2010/11. Phase 1 would include a new influent
pump station, fine screens, new aeration basins and clarifiers north of the existing aeration basins, an
additional digester, and new centrifuges for dewatering. The second phase of construction would be
completed in FY 2016/17 and would increase the plant capacity up to the buildout flow estimate of 21
mgd. The second phase of construction would include new grit and primary sedimentation basins, the
replacement of the older aeration basins and clarifiers, and expansion of other facilities for the increased
hydraulic load.
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Table 24 summarizes the facilities and costs associated with each construction phase.

24,000 Ib/day

Figure 5 Dry Creek Construction Phasing
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estimate is included in the Attachments.
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A more detailed
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5.2 Pleasant Grove Expansion

Figure 6 shows the projected timeline for buildout for construction phasing of the Pleasant Grove plant
The y-axis shows the influent flows and the corresponding BOD loading. The expansion of the Pleasant
Grove plant is proposed to occur in two phases. The first priority at Pleasant Grove is to add organic
treatment capacity by constructing primary sedimentation, expand the aeration capacity, and add solids
thickening and stabilization. The Phase 1 construction would increase the BOD capacity from the current
16,000 1b/day up to 36,000 Ib/day and expand the hydraulic capacity to 15 mgd. The Phase 1 construction
should take place quickly since the plant is already near its organic treatment capacity. It is expected that
predesign, environmental permitting, final design, and construction will take approximately 4 years. The
Phase 1 construction could therefore be on line in FY 2010/11. The second phase of construction would
be completed in FY 2016/17 and would increase the plant capacity up to the buildout flow estimate of 24
mgd. The second phase of construction would include expansion of all of the processes to meet the
buildout flows and loadings.

Figure 6 Pleasant Grove Construction Phasing
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—— | v \ ;
PR R B S——" S P 2{12,000
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Table 25 summarizes the facilities and costs associated with each construction phase. A more detailed
estimate is included in the Attachments.
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Technical Memorandum

South Placer Regional Wastewater and Recycled Water Systems Evaluation
Project
City of Roseville Sanitary Sewer Model Development Project

Subject: Methodology for Adjusting Land Use for Parcels with Approved or Near-
Certain Zoning or Development Changes (“Rezone Parcels”) (TM No. 9b)

Prepared for: Art O’Brien — City of Roseville
Kenneth Glotzbach — City of Roseville
Prepared by: Gisa Ju, RMC
Reviewed by: Dave Richardson, RMC
Pete Bellows/Chris Peters, BC
Date: Revised October 24, 2005
Reference: 0091-3.05; 0091-4.01

The purpose of the memorandum is to recommend the methodology to be used to adjust the land
use database being used to compute flows for the Roseville and SPWA sewer models to account
for parcels identified since June 2004 as having zoning or development changes. These
“rezones” will be incorporated into the future modeling scenarios for the Roseville and SPWA
models.

The City of Roseville Planning Department provided information on 19 areas with changes in
zoning, land use, or development intensity that have been approved since June 2004 or are
considered likely to be approved in the near future. The list and description of these areas are
attached in the document titled “Zoning, Land Use changes and development intensifications”
provided by the City on September 28, 2005. The City also provided a GIS shape file with each
of these areas shown as a discrete polygon.

Based on the GIS rezone area polygons, RMC determined the specific parcels included in each
of the rezone areas. It should be noted that in some cases, the areas included portions of parcels
rather than entire parcels. In these cases, the parcel was considered to be included in the rezone
area if the majority of the parcel area fell within the rezone area polygon.

The attached table lists the rezone parcels, along with their current and originally projected land
use and proposed rezone land use. Most of the rezones are conversions from non-residential to
residential uses. The comments column in the table indicates the proposed method of calculating
the land use information or flow for each parcel based on the rezone information. Where a
rezone area includes multiple parcels, it is generally proposed that the total residential units be
distributed to all of the included parcels in proportion to parcel area. The unit flow factor (UFF)
used for the residential development would depend on the density, as follows:

« LDR Single-family UFF (180/190 gpd/DU for conveyance/treatment)
= MDR/HDR Multi-family UFF (130 gpd/DU)

Rezone Land Use Assumptions 20051024 Draft.doc
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Two of the rezone areas (Nos. 15 and 16) are part of areas identified for redevelopment by the
City of Roseville. Flows for parcels in these areas will be handled under the land use
“intensification” scenario and will be addressed in a subsequent memorandum to be prepared in
conjunction with the SPWA Wastewater Systems Evaluation Project.



Zoning, Land Use changes and development intesifications

1) LONGMEADOW --AMEND THE GENERAL PLAN LAND USE
DESIGNATION, REZONE, FROM INDUSTRIAL TO 145 LDR RESIDENTIAL
UNITS ON 32.9 ACRES, 399 MDR RESIDENTIAL UNITS ON 45.8 ACRES, 3
ACRES OF PARK AND 7.6 ACRES OF OPENSPACE

SUBMITTED 6/12/03

APPROVED 4/7/04

2) FIDDYMENT (WALAIRE) 44 RZ 03-09

AMEND THE GENERAL PLAN LAND USE DESIGNATION, REZONE, AND
ESTABLISH A DEVELOPMENT AGREEMENT PROVIDES FOR 142
RESIDENTIAL UNITS ON 44.53 ACRES

SUBMITTED 9/4/03

APPROVED 4/6/05

3) NWRSP PCL 77 ROSEPARK RZ 03-12

TO REZONE FROM BUSINESS PROFESSIONAL (BP/SA-NW) TO MEDIUM
DENSITY RESIDENTIAL (MDR 8.24) PROVIDES FOR 86 LDR RESIDENTIAL
UNITS, OPEN SPACE (OS) AND PQP

SUBMITTED 12/5/03

APPROVED 7/7/04

4) NWRSP 37 -LEGACY--AMEND THE GENERAL PLAN LAND USE
DESIGNATION, REZONE, FROM COMMERCIAL TO 71 LDR RESIDENTIAL
UNITS ON 10.4 ACRES.

SUBMITTED 11/07/03

APPROVED 10/06/04

5) NCRSP 18C AMEND THE GENERAL PLAN LAND USE DESIGNATION,
REZONE, FROM BUSSINESS PROFESSIONAL TO 249 MDR RESIDENTIAL
UNITS ON 26.43 ACRES.

SUBMITTED 7/01/03

APPROVED 2/18/04

6) CHURCH STREET STATION

CHANGE ZONING FROM M1 TO R3 PROVIDES FOR 48 LDR RESIDENTIAL
UNITS ON 4 ACRES.

SUBMITTED 7/11/03

APPROVED 8/4/04

7) NERSP PARCEL 16 STONEPOINTE AMEND THE GENERAL PLAN LAND
USE DESIGNATION, REZONE, FROM RESEARCH AND DEVELOMENT TO 575
MDR AND HDR RESIDENTIAL UNITS ON 44 ACRES.

SUBMITTED 4/2/03

APPROVED 3/16/05

Zoning and Land Use changes from 6.doc 1 10/28/2005



8) NWRSP PCL 11 RZ 04-04

MODIFY ZONING FROM COMMUNITY COMMERCIAL TO 6.7 ACRES
COMMUNITY COMMERCIAL (CC/SA/-NW) AND 6.7 ACRES ATTACHED
HOUSING RESIDENTIAL (R3) -PROVIDES FOR 53 RESIDENTIAL UNITS AND
4.0 ACRES COMMUNITYY COMMERCIAL (CC/SA-NW)

SUBMITTED 9/2/04

APPROVED 7/20/05

9) NCRSP PCL 44 RZ 04-08

20.44 ACRES FROM BUSINESS PROFESSIONAL/SPECIAL AREA-NORTH
CENRAL (BP/SA-NC) TO R3 (ATTACHED HOUSING-MDR12) PROVIDES FOR
244 RESIDENTIAL UNITS.

SUBMITTED 12/23/2004

APPROVED 07/20/05

10)  HP AMEND THE GENERAL PLAN LAND USE DESIGNATION, REZONE,
LIGHT INDUSTRIAL TO 794 HDR UNITS ON 43.7 ACRES, 1,203 MDR UNITS ON
119.4 ACRES, 2 LDR UNIS ON .7 ACRES, COMMUNITY COMMERCAIL ON 11
ACRES, BUSINESS PROFESIONAL ON 50 ACRES, PUBLIC QUASI PUBLIC ON
16.2 ACRES AND 45.9 ACRES OF OPEN SPACE.

SUBMITTED.9/22/05, NO ACTION TAKEN YET

11)  NRSP PCL 41 AMEND THE GENERAL PLAN LAND USE DESIGNATION,
REZONE, FROM COMMUNIT COMMERCIAL TO 125 MDR RESIDENTIAL UNITS
ON 9.7 ACRES.

SUBMITTED 12/29/04

APPROVED NO ACTION TAKEN YET

12)  NIRSP DIAMOND PLAZA CONDOMINIUMS AMEND THE GENERAL
PLAN LAND USE DESIGNATION, REZONE, FROM GENERAL COMMECAIL TO
202 LDR RESIDENTIAL UNITS ON 13.4 ACRES.

SUBMITTED 3/28/04

NO ACTION TAKEN YET

13)  DIAMOND CREEK AMEND THE GENERAL PLAN LAND USE
DESIGNATION ON 19 ACRES REZONING, TO RESIDENTIAL.
NO APPLICATION RECIEVED ON THIS REQUEST

14)  NCRSP PCL 40 SPA 04-06

INCREASE IN FAR FROM .4 TO .8 FAR NCRSP PARCELS 40, A,B,C ALLOWING
BUILDINGS UP TO 10 STORIES ON 50 ACRES

SUBMITTED 12/23/2004

APPROVED 07/20/05

15) 416 RIVERSIDE (RIVERSIDE CORRIDOR) RZ 04-07

Zoning and Land Use changes from 6.doc 2 10/28/2005



TO DEVELOP A SPECIFIC PLAN DOCUMENT FOR THE RIVERSIDE GATEWAY
PROJECT, THE PROJECT WILL ADD 550,000 SQ FT OF MIXED USE
COMMERCIAL AND RESIDENTIAL ON 21 ACRES.

SUBMITTED 11/05/04

NOT YET ACTED UPON

16)  CIVIC PLAZA PROJECT RZ 04-02

TO REZONE PROPERTY FROM PLANNED DEVELOPMENT (PD 3272) &
COMMERCIAL BUSINESS DISTRICT (CBD) TO COMMERCIAL BUSINESS
DISTRICT (CBD) PROVDES FOR A 56,000 SQUARE FOOT BUILDING WITH
COMMERCAIL GROUND FLOOR AND OFFICES ABOVE ALONG WITH A 5
LEVEL PARKING GARAGE ON 4 ACRES.

SUBMITTED 6/4/04

APPROVED 7/6/05

17)  SOUTH PLACER JUSTICE CENTER JUSTICE CENTER INCLDING A
COURT HOUSE AND JAIL WITH ASSOCAITED ADMINSTRATIVE BUILDNGS
AND OFFICES TOTALING 679,000 SQUARE FEET ON 69 ACRES.

APPROVED 12/11/03

18)  KAISER MPP 02-02 HOSPITAL EXPANSION TOTALING 1.08 MILLION
SQUARE FEET ON 48 ACRES
APROVED 3/11/04

19)  GALLERIA MALL EXPANSION MPP 04-02 ADDITION OF 479,000 SF
TWO-LEVEL EXPANSION OF NEW RETAIL SHOPS WILL RESULT IN A TOTAL
GROSS SQUARE FOOTAGE OF 1.8 MILLION SQUARE FEET ON 95 ACRES.
NOT YET ACTED UPON
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